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Fig. 1. A composite illustration of the wreck shortly after stranding, but buried under the present forty feet of overlying sand. This view also shows the salvage 
equipment now employed. Fig. 2 is a cross-section amidships showing where the National Salvage Association is now working. This view represents 
the ‘‘Lutine’’ at the time she struck. In the course of years the heavy weights have broken through the ship’s side and now lie outside. 


PUMPING GOLD BULLION FROM THE SEA.—|[See page 473.] 
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of this journal is to record accu- 
world’s 


industrial 


The pur pose 
interestingly, the 
and 


rately, simply, and 


progress tm screntific knowledge 
, 
achievement, 


A Fatal Omission 
T is characteristic of the ineptitude which has 


lately characterized the handling of the subway 
present plans, which contem 


hundred 


situation that the 


piate the expenditure of several millions 


of dollars, make no adequate provision for connect 


go the new Pennsylvania 


ing subway system with the 


this city. 


that one of the 
Pennsylvania Railroad 


station in 
We remember most important 
sections of the exhibit of the 
Company at the St. Louis "Exposition in 1904 was 
an unusually fine model of the then proposed North 
River tunnels and the great terminal station in the 
heart of Manhattan Island. 
f the station showed at the easte rly end of the 
building a four-track subway, with easy approaches 
thereto from the arrival and departure platforms of 
the express and local trains of the company. 
Pennsylvania Company embarked 


The sectional model 


o 


Now when the 
on the vast undertaking involving about one hun 
dred million dollars expenditure, which has resulted 
in giving Manhattan Island direct railroad 
connections with the West and with Long Island, 
understanding that the city would 
build a Seventh Avenue; and the 
company received every reasonable assurance thet 
by the time their station was completed the city 
would be in a position to bring to the gates of its 
and distribute the millions of pas 
sengers, both suburban and 
would have occasion to use the Pennsylvania system. 

The Pennsylvania Company have “made good’’— 
Nay, not only has it 


steam 


} 


it was on the 


subway down 


terminal many 


long distance, that 


the city has done nothing. 
failed to live up to a most urgent moral obligation, 
but in the plans for future subway extension, it has 
ignored the Pennsylvania terminal altogether. 

The case is bad enough as regards the railroad 
company, but it is infinitely worse as regards the 
interests of the public; and when we say the public 
we have in mind not merely the residents of New 
York, but those of every city in the United States 
who may have reason to enter or leave New York 
of this company. 

For the confronts the traveller 
at the close of his journey to New York is both 
If he have any conception 


over the lines 


situation which 


annoying and ridiculous. 


of the cost and importance of great engineering 
works (and every intelligent and informed citizen 
has this) he will realize, as his Pullman car sweeps 


through the great tunnels beneath the Hudson River 
and emerges in the noble station building, that only 
a combination of the highest engineering ability and 
a far-sighted and wealthy management could have 
planned and carried out a work of this magnitude 
solely for the purpose of placing the passenger, 
with all possible expedition and comfort, in the very 
heart of the great city, 

Having disembarked upon the incoming platform, 
he naturally which stairway or inclined 
walk will take him to the platforms of the world- 
York city subway. To his aston- 
chagrin, he will discover that as far 
itself is concerned, he 


inquires 


renowned New 
ishment and 
as rapid transit in the city 
has been deposited several city blocks from no- 
where After tramping down a cross street, he 
will find himself, with the majority of his fellow 
passengers, standing without shelter from wind or 


weather on a street curb awaiting the next car of 


a not-too-frequent service. Then, after something 
less than a mile of strap-hanging, our grip-encum- 
bered passenger will reach the coveted subway. 

“Verily,” he will say to “this moun- 
tain in labor has brought forth a mouse.”’ 

This is the very anti-climax of transportation! 

Nor is it sufficient answer to say that the traveller 
can take 
using the new 
ifford the “taxi,” 
some five-cent fare system of transportation, such 
The objection 


himself, 


There are millions of passengers 
cannot 


a “‘taxi.” 


Pennsylvania depot who 


and must perforce make use of 


as the elevated or subway system. 
is particularly strong when taxi rates stand at the 
present exorbitant figures. 

What 
transportation companies, of boards of estimate, of 
the Public Service Commission, and of individual 
city officials, this subway matter has gradually got 
itself that we 
freely confess we long ago gave up as hopeless the 
attempt to keep in any intelligent touch with the 
situation. But of this much we are certain, that 
in failing to make any provision for running at 
least one of the subway lines through or by the new 
Pennsylvania terminus, the city has been guilty of 
the most serious blunder that it could have made. 

We be lieve, howeve - that the case is not entirely 
hopeless, and that a way can yet be found to re-ar- 


with plans and counter plans of rival 


into such a complicated “snarl,” 


range the contemplated plans so as to enable 
travellers who wish to enter or leave New York 


way of the Thirty-third Street terminal 
to do so without the ineonvenience, irritation and 
considerable loss in time which are incurred under 


city by 


the present conditions. 


“The Last Word ” 

E. have received from a correspondent, 

who is a leading shipbuilder of this coun- 

try, a clipping from one of the great 
London dailies, in which, under the caption of 
“The Last Word,” its naval correspondent makes 
some rather startling comments on the gunnery 
trials of the English super-dreadnought ‘Orion’ — 
the first ship to mount a battery of guns heavier 
than the 12-inch. 

We gladly act on the suggestion, for the reason 
that the criticism made by this naval writer is based 
upon a popular error which we find to be very 
widely distributed. We refer to the suggestion, 
which amounts to a belief with a great many people, 
that the firing of the main battery of a warship— 
particularly if all the guns be fired together in a 
salvo—imposes such severe strain on the structure 
of the vessel as to weaken it even to the point of 
“The best brains in England,’ says 
“are perhaps unable to 


destruction. 
the naval correspondent, 
devise a structure capable of standing the terrific 
shock of ten 13.5-inch guns fired simultaneously.” 

Later, in the same article, this writer delivers 
himself as follows: ““There is some reason to believe 
that there is truth in the theory advanced by some 
that, so far as our present knowledge goes, eight 
12-inch, six 13.5-inch, or four 15-inch, represent 
the utmost broadside that we can build any ordi- 
narily-sized ship to stand with certainty. Anything 
over this ratio, they say, is useful for paper com- 
parison, and may possibly survive an action long 
enough to be of material service, but the time dis- 
mally prophesied in the past, when naval warfare 
would not mean a ship resisting the blows of the 
enemy so much as surviving her own gunfire, seems 
(possibly) near ,at hand.” 

It may be stated once and for all that this “buga- 
boo” of the harmful effects of the firing of a ship’s 
heavy guns upon the ship itself is without the 
slightest foundation of fact. Indeed, the stresses 
set up in the ship as a whole by the recoil of its 
batteries are almost insignificant compared with 
those which result from the action of the sea in 
he avy weather. 

The writer remembers how, when the “Lusitania” 
was being driven at 23 knots into a heavy Atlantic 
gale, the two slip joints where the upper deck struc- 
tures had been cut through to allow for the longi- 
tudinal bending of the ship as she rode over the 
waves, showed a movement of fully one inch. 
Rough calculations showed that the flexure of the 
ship, considered as a beam, must have amounted to 
twelve or fifteen inches. Now our battleships have 
reached a length of between five and six hundred 
feet. Their decks are not cut as are those of the 
Atlantic liners, and it will be realized that when they 
come to be driven hard into a head sea, carrying, as 
they do, the heavy concentrated loads of the turrets, 
they will be subjected to stresses of an extremely 
heavy character. 

But all of these conditions are well known to the 
naval constructor; and the working out of the 
stresses due to firing the heavy guns forms only a 
part of the many calculations which he makes in 


en 


proportioning the different parts of a ship's strue- 
ture. The energy of the recoil of a 12-inch gun 
is accurately known. It is transmitted from the 
trunnions through the girders of the gun carriage 
to the turntable, and from the turntable through 
the barbette structure to the framing and plating 
of the ship. All of this structural material is given 
such extra strength as necessary to take 
care of these recoil stresses. 

During his recent stay with the Atlantic fleet, 
the writer took occasion, on board the “North 
Dakota,” to go through such portions of the ship 
as would be most affected by the recoil and examine 
the paint for those cracks which in a ship are the 
earliest straining of the structure, 
This he did both after the heavy gun practice by 
day and practice with the 5-inch secondary battery 
by night, and in neither case was there the slightest 
sign that the structure of the ship had been affected. 
The ships of our navy can fire their whole broad- 
side just as long as the ammunition supply holds 
out and with never a thought as to its effect upon 
the ship itself, 


may be 


evidences of 


Hobbs’ Theory of Continental Glaciers 


N ingenious hypothesis in regard to the his- 

tory of continental glaciers and their relation 

to atmospheric phenomena has been worked 
out by Prof. W. H. Hobbs. 

There are at present two of these glaciers, one of 
which covers Greenland and the other Antarctica. 
These great ice sheets differ in many important par- 
ticulars from the mountain glaciers of lower lati- 
tudes. In the latter the land surface always pro- 
jects above the highest levels of the ice and snow, 
the glaciers only the hollows and 
troughs of the mountain slopes. The continental 
glacier, on the other hand, blankets practically the 
entire rock surface, except at the margins forming 
a flat dome; its model is independent of its base- 
independent of the 


occupying 


ment; and its movement is 
grades of the underlying floor. 

A peculiar system of winds prevails over each 
of the polar ice caps, in which the distribution 
of barometric pressure appears to play no_ part. 
The winds blow radially outward from the center 
of the polar continents, i. e., they flow down the 
ice slope, often with great violence. Usually of 
sufficient strength to lift the dry granules of snow 
a couple of feet or more in the air, when the wind 
develops greater strength the drifting snow rises 
to the height of a man, and during the character- 
istic polar blizzards is probably carried to heights 
of 100 feet or more above the ice surface; yet 
the direction is always and invariably outward from 
the center of the dome. On the other hand, the 
upper air currents, as shown, for example, by the 
drift of smoke from the voleano Erebus, in the Ant- 
arctic, and by the movement of cirrus clouds, are 
in the opposite direction, i. e., toward the interior 
of the continent. Normally drifting from the north- 
west, when the outward flow of surface air assumes 
great violence the smoke of Erebus swings around 
and moves directly south, with an accelerated ve- 
locity, as if the upper air was being drawn strongly 
inward to replace outward movement in lower levels. 

These wind systems are explained as follows: 
Each of the great ice sheets cools the air in contact 
with it, and the cold and heavy air drains down the 
slopes of the polar continent. The upper air is 
drawn down in the central vortex to replace it 
This air comes from a region charged with ice par- 


ticles, i. e., from the level of the cirrus clouds. The 
descending air warms adiabatically, according 


to a well-known law; its ice content is melted and 
vaporized, only to be condensed again when the 
cold surface of the glacier is approached. Thus 
the glacier is fed entirely by the moisture of the 
upper air. This is the opposite of the process that 
occurs in the case of mountain glaciers. In the 
latter the surface winds blowing up the slopes are 
adiabatically cooled, and the glacier is fed by the 
moisture which they discharge. 

The fine dry snow deposited over the interior of 
the continental glacier is continually swept down 
the slopes, forming the rounded, dome-like surface. 

According to this view, the old theory of two 
polar anticyclones must give place to that of two 
continental (glacier) anticyclones, the centers of 
which—the wind poles of the earth—are not coin- 
cident with the geographic poles. 

In Pleistocene times the vastly larger ice sheets 
must have given rise to correspondingly vaster 
permanent anticyclones. Direct evidence of @ 
Pleistocene anticyclone has been obtained by Prof. 
Solger of Berlin, who in studying the fossil sand 
dunes of the North German plain, has shown that 
the prevailing winds at that time came, not from the 
west, as they do to-day, but from the east. 
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Marie Sklodowska Curie 


The Greatest Woman Scientist, Twice Recipient of 


EMINISM very nearly won a great victory in the 

French Academy of Sciences on January 23rd, 1911, 
when, in the election of a successor to the deceased 
academician Gernez, Marie Sklodowska Curie was de- 
feated by two votes. At a joint meeting of the five 
academies which compose the Institut de France, a 
majority had opposed the admission of women, as con- 
trary to tradition, but each academy was left to decide 
the question for itself. 

The Academy of Fine Arts had a few women mem- 
bers long ago but the Academy of Sciences has never 
admitted a woman. It was, perhaps, the opposition 
of the anti-feminists that induced Mme. Curie to apply 
as a candidate for the chair in the section of physics 
left vacant by Gernez, and formerly occupied by her 
husband and collaborator, Pierre Curie. In the pre- 
liminary grading of candidates Mme. 
Curie was placed alone, in the first 


spontaneous radio-activity of uranium ore formed the 
basis of all subsequent researches in radio-activity. 
Only a few days ago we heard the news that Mme. 
Curie has been honored with the Nobel prize a second 
time, on this occasion in the division of chemistry. 
The list of medals and prizes which have been awarded 
to Mme. Curie in foreign countries is too long to quote, 

In addition to the numerous researches in radio- 
activity which she made in collaboration with her 
husband, Mme. Curie has published a great many 
independent papers, and a volume, “Investigations of 
Radio-active Substances,” in which the results of their 
co-operative researches, including the epoch-making 
discovery of radium, are set forth. 

Radium and polonium are not the only - fruits of 
this ideal marriage, which was blessed by the birth of 


the Nobel Prize 


laboratory, imbibing the spirit of scientific research, 
and acquiring that sureness of eye and skill of hand 
which is so indispensable to the worker in experi- 
mental science. It is no doubt largely to her very 
early initiation into the technique of laboratory work 
that her extraordinary ability in this direction must 
be ascribed. Marie's apprenticeship was, however, 
brought to a rather early close by the pressure of 
necessity. As the daughter of an impecunious college 
professor, the eighteen-year-old girl set out to earn 
her own living as governess to the daughters of a 
Russian nobleman. But Providence had destined her 
for another fate. In one of those agitations which 
have been so common in the history of Russia, a 
patriotic society of students at Warsaw was brought 
under the scrutiny of the ever-suspicious government, 
and for fear of being compelled to tes 
tify against some of her father’s pupils, 





grade, while her competitors, five emi- 
nent men of science, were assigned to 
the second grade. Mme. Curie, how- 


ever, received only 28 of the 65 votes 
(the Academy consists of 66 members), 


while 30 votes were cast for Edouard 


Branly There were good reasons for 
this choice, entirely apart from con- 
siderations of sex. Branly is a physi 
cist of world-wide celebrity who, unlike 
Mme. Curie, has received few honors 
and emoluments. He invented the co- 


herer for the detection of electric waves 
and to him Marconi’s first wireless 
message was addressed. Many of the 
academicians naturally desired to rec- 
ognize the very important part played 
by their compatriot in the development 
of wireless telegraphy. Moreover, 
Branly is sixty-four years old and this 
was his third candidacy, while Mme. 
Curie is only forty-three and had never 
before applied for admission. It is not 
customary to admit a candidate on the 
first application, and Mme. Curie’s 
chance of living until the next vacancy 
shall occur is greater than Branly’s. 
Who is this remarkable woman who 
so nearly surmounted these formidable 
? The dry and formal account 
of herself and her work which she sub- 
mitted with her application, according 
to custom, is perhaps more eloquent 
than an exhaustive biography. Marie 
Sklodowska was born in Warsaw No- 
vember 7th, 1867 She became a stu- 
dent in the University of Paris where 
she attained the degrees of licentiate in 
physics in 1893 and licentiate in mathe- 
matics in 1894. In 1896 she received a 
certificate of fitness for the secondary 
instruction of girls, and in 1900 became 
lecturer in physics in the Ecole normale 
supériéure for girls in Sévres. In 1903 
she received the degree of doctor of 
physical science, in 1906 she became 
lecturer in general physics in the Uni- 


obstacles 








Marie migrated from her home country 
and took up her abode in Paris. There 
she lived for a time a life of the utmost 
privation. Her repeated efforts to ob- 
tain employment in one of the labora- 
tories seemed to avail her nothing. 
Finally she was allowed to perform 
some of the trivial offices in connection 
with the preparation of laboratory 

periments. And once this meager foot- 
hold was gained, it was but a matter 
of days before the extraordinary facul- 
ties of the new assistant had attracted 
the attention and caused the amazement 
of the head of the department, Prof 
Lippmann. The eminent scientist be- 
friended the girl, and incidentally aiso 
introduced her to one of his most prom- 
ising pupils, Pierre Curie, with whom 
she became associated in research, and 
later, in the bonds of wedlock. It was 
she who fanned to new endeavor the 
flagging spirits of her husband, in those 
moments of discouragement which are 
apt to come to all engaged in intense 
scientific research. And together they 
gained the undying trophies of fame, 
when, with the isolation of radium 
salts, the name of Curie suddenly rose 
to international renown. And then, not 
many years later, fell that terrible blow, 
separating the two who together had 
faced the hardships of everyday life, 
and in strangely perfect union had 
toiled, against much discouragement, to 
reap the precious harvest of scientific 
research. While crossing the _ strect 
Prof. Curie tripped and fell, and was 
instantly killed by a passing truck 
Thus in an evil hour France was bereft 
of one of her greatest physicists, the 
world of a genius, and Madame Curle 
of her life companion and husband 
Her composure, upon receiving the ter- 
rible news, is commented upon by the 
Gaulois: “Nothing could have been 
more characteristic of the wonderful 








versity of Paris, and in 1909 she was 
promoted to the professorship of gen- 
eral physics, as successor to her lately 
deceased husband, Prof. Pierre Curie, 
to whom she was married in 1895. 

She is an honorary or foreign member of the Royal 
Institution of Great Britain, the London Chemical 
Society, the American Philosophical Society, the 
American Chemical Society, the Imperial Academy of 
Sciences in St. Petersburg, the Royal Swedish Academy 
and other learned bodies, and has received the hon- 
orary title of Doctor from the universities of Geneva 
and Edinburgh. In 1898 Mme. Curie, ther thirty-one 
years of age, received the Gegner prize from the 
French Academy of Sciences, nominally for her ex- 
tensive researches relating to the magnetic properties 
of iron and steel, although the report of the awarding 
committee also alludes, in terms of the highest com- 
mendation, to the researches in radio-activity which 
she had already begun, in co-operation with her hus- 
band, and to their recent discovery of the radio-active 
element which Mme. Curie named Polonium, in honor 
of her nativ: country. 

The Gegner prize was awarded to Mme. Curie again 
in 1900, and a third time in 1902, together with the 
Berthelot medal. In 1903 the Nobel prize for physical 
Science was awarded, half to Mons. and Mme. Curie 
and half to Henri Becquerel, whose discovery of the 


MARIE SKLODOWSKA CURIE 
Immortalized by her researches on radium. 


two children who already give evidence of inheriting 
the genius of their parents. After the shocking and 
untimely death of Pierre Curie, who was killed by a 
truck on a Paris bridge, in 1906, at the age of fifty- 
seven, a large majority of his colleagues recommended 
to the ministry of public instruction the appointment 
of his widow and coadjutor as his successor. The 
result is that this gifted woman, the only one of her 
sex who has ever received this high honor, is now a 
full professor in the venerable Sorbonne. 

All who have seen Mme. Curie at work in her 
laboratory, or have listened to her lectures, have been 
impressed by her undemonstrative zeal, her abstraction 
from external disturbances and her aversion to sen- 
sational effects. 

The early life of Marie Sklodowska Curie is less 
well-known to the general public than the later phase, 
in which she has become famous. And yet there is a 
peculiar romantic, and indeed pathetic interest at- 
tached to the incidents of her youth. Her father was 
a distinguished physicist, and professor of chemistry 
at Warsaw, Poland. Her mother died when the child 
was yet quite young. Marie grew up in her father’s 


Madame Curie, than the coolness with 
which she received the news of her 
reavement. There were no tears, no 
traces of grief. Over and over she re- 
peated: ‘Pierre is dead.’” One feels 
that here perhaps the Frenchman, with his demon- 
strative temperament, somewhat misjudges this grea‘ 
woman. The deepest emotions are not always those 
that can find their vent through the common chan 
nels of physical expression. To us there seems some 
thing infinitely pathetic in the monotonous repetition 
of that simple and sad formula, as the mind that 
with the insight of a genius has successfully grappled 
with some of the most abstruse problems presented 
to the science of to-day in the realm of inanimate 
matter, is brought face to face with the great problem 
of life and death. Here all men are on a level, and 
impartially fate has dealt to this great genius as to 
us all life’s share of human sorrow. Yet with un 
broken spirit, and with renewed devotion she turns 
to continue now in loneliness, her great life work 
her priceless gift to humanity. 

One can not help reflecting on the retribution dealt 
by fate to the Hastern monarchy—that makes life un- 
endurable to the scholar of independent thought 
taking from her the woman who would have added 
the brightest laurel to Russia’s wreath of scientific 
attainment, 


I: ROW AE TELIY PRORLUR Od OE 


sae acwee 


RR SORES Fg USTD STE ee ree 2 er 


ete ed 


I ROTEL OTR Fhe AA ae 


RTE PO MRM IO TES DR Une 


FF FRO OR ER RH 


= Sey Mr 
a E asaial 


2 





VAs ore ape 


< 


y 
: 
é 
f 
¢ 
as | 


SmspUhn dR chh yt Seely s calehecneinigeatietel 


— 


Alem py 





> orenemeer ee 
AMPED 


LSS 


LSID AAG! CS REP RIND IR Oy genre 90 














SCIENTIFIC AMERICAN 


aes 
—— 


Novembe 25, 191] 








Sharply pointed stern with ‘‘tail’’ and rudders 
like those of an aeroplane. 


true significance of the 


[: is only recently that the 
great dirigible dockyards in Friedrichshafen be- 


can i aren From the early summer of 1919, till 
the ring of 1911, no new airship left the stocks, and 
when finally a second “Deutschland” put in an ap- 
pearance looked like a mere reconstruction, show- 
ing neither greater speed nor better maneuvering 
qualiti« than the first “Deutschland,” which had 
been shipwrecked the year before Still there was 
progress in a less conspicuous but very important 
dire Di The first “Deutschland” had come to grie! 
becau Wier very adverse conditions and with a 
motor falling at the most critical moment, she could 
ot be kept afloat, and gradually settled into the pine 
trees covering the crest of the Teutoburger Wald 
nountains. which she had to cross at that time. To 
strengthen the new “Deutschland’s” floating power 
n any similar emergency, her hull was built lighter, 


yermitting her to carry more ballast 


i 
for the same number of passengers. In 











Zeppelin’s Schwaben 


A High Speed Craft for 


Passenger Service 


By Carl Dienstbach 




















End view of airship entering shed. 


Sma!‘i drawings show rails and trolleys to which the dirigible is anchored 














Rear car which forms the *‘ Engine room’”’ and 
holds two powerful motors. 


ton of ballast has no influence whatever on the sta. 
bility of its flight. It seems odd that to-day the 
French depend so much on a costly chain of fort- 
resses, which might be very efficient in preventing 
any repetition of the sudden victorious dash of the 
Germans in 1870, if the tedious hauling of heavy ord. 
nance and building of entrenched batteries were the 
only means of reducing them, when in the Zeppeling 
the Germans now possess an instrument so efficient to 
bombard the “key fort” without any preparation or 
risk, and on the sole condition of fairly good and 
clear weather. 

Although the new “Deutschland” had been amply 
insured against any conditions such as destroyed the 
first, it was soon to fall a victim to an odd and un- 
accident—a collision with its own shed. 
Trivial mishaps from lack of experience unfortunately 
involve a great loss of money and prestige if they 
happen to a large and costly dirigible 
instead of an inexpensive aeroplane, 
But in this vindication was not 


foreseen 


case 











long delayed. The new passenger ship 





“Schwaben” was almost completed 
when the “Deutschland” broke in two. 








addition a special test was made over 
Lake Constance, to show the exact 
amount of the lifting and depressing 
effect that could be obtained from her 
propellers and rudders alone It was 
found that with only two motors and 
two propellers in action, the new ship 


could be raised by power like an aero 


plane, from a static level of equilibrium 


at an elevation of 2,132 feet to 4,756 
feet This represents a purely dyna- 
mic ft of considerably more than two 
tons (4,400 pounds) With three mo- 
tors and four propellers, the ship rose 
further from 4,756 feet to 5,904 feet, 
adding nearly another’ ton (1,980 
pounds) of dynamic lift It remained 
for some time at this level, carrying 
four passengers, its regular crew of 
nine, 242 pounds of fuel and oil, and 
more than two tons (4,400 pounds) 


Plan view showing 





airship entering shed after it has been aécured. 





It was a little smaller, displacing 634, 
500 cubic feet, instead of the “‘Deutsch- 
667,560; 462 feet long instead 

of 499 for the same beam of 46, and 
\ with 17 gas instead of 18. In 

spite of this handicap it showed a speed 

of a fraction less than 43 miles an hour 
in the trial trips, measured exactly by 
running in calm air many times in 
both directions, over a piece of straight 
railroad track of known length. As 
this speed that of most bi- 
planes, and principally that of the rep- 
resentative Wright aeroplane, it revolu- 
tionizes all former ideas about the 
dirigible and its inferiority to the aero 
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while still carrying over one ton (2,200 
This 


floating 


pounds) of ballast proves an 


astonishing reserve of power 





Plan | ed showing approach of dirigible and method of mooring in a wind. 


plane. As a matter of fact the “Schwa- 
ben” won in a race with a Euler bi- 
plane, from Darmstadt to Frankfurt. 
With only two of her three motors 


running, it still broke all previous 
dirigible records, at 38 miles an hour. 
The great improvements in Zeppelin’s 
ships, of which the “Schwaben” was 





for the arrow-like Zeppelin balloons, if 
their motors remain intact and they 
are not overloaded with passengers 


What it means in warfare is shown by 
a simple consideration. In spite of 
their bulk, they are safe from artillery 


ra] 


fire at such high levels. Their diameter 
greater than the wing spread 
which at the 
same height appears as a mere speck in 
Zeppelin at this level 
its lean shape mak- 


is hardly 
of a Wright aeroplane 
the sky, and a 
looks like a match, 


ing it a poor target. In the thin air its 
own speed increases; going with the 
strong winds of these high levels, even 


Deutschland” will easily 

hour, making her 
Bomb dropping from 
efficient in 
exact proportion to the weight 


the slow sur- 


pass 60 miles an 
entirely immune 


aircraft becomes every re- 
spect in 
A torpedo containing one 


of the bomb 
t from the 


on of dynamite dropped 
from an altitude of 8,000 


cer- 


“Deutschland” 


could be almed with all the 
of a shell. Air currents (and air 
have so little 


that its 


feet 
tainty 
influence on 
flight through 
be determined solely by 


the ship over the ground 


resistance) 


this great 


mass 
the air would 
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the first brilliant exponent, concern 


first of all the motors. There is noth- 
ing on which the safety and _ suc- 
cess of a rigid airship depend so 


much as on the reliability and power of 


its engines. This lesson had been 80 
well learned in Friedrichshafen that 
the Zeppelin factory finally undertook 
to design its own motors. Mr. May- 
bach, one of their engineers, set to 
work improving the standard Daimler 
motor, which drove the earlier ships. 


He increased the number of cylinders 
from 4 to 6 and the horse-power from 
110 to 165. The reliability also was 
so improved that the “Schwaben’s” el- 
gines have never given trouble in ove? 
a hundred passenger trips, some of 
which were 700 miles long. Many e& 
periments had also been made to better 
the shape of the hull. The difference 
between the “Deutschland’s” conical 
bow and the egg-shaped bow of the 
“Schwaben” is striking. To diminish 
friction the outer envelope of the 
“Schwaben” was stretched very care 
fully over the frame. It is so smooth 
and firm that non-technical observers 
have compared the “Schwaben’s” 
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and by its altitude, both easily ascer- 
tained. Considering that a mere turn 
of the rudders will instantly deprive 
the ship of a lift of three tons, it is 
geen that the sudden dropping of a 


The ‘‘Schwaben’”’ traveling across country at a lively clip. The anchor ropes 


may be seen at the bow blown back by the wind. 
NEW RIGID ZEPPELIN AIRSHIP, 


“solid” hull to that of a warship, om 

account of its “gray” color. To further 

cut down head resistance, the time 
(Continued on page 48/.) 
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Pumping Gold Bullion from the Sea 


Recent Efforts to Salve the ‘‘Lutine’s’’ Treasure 


URING the past summer season efforts were re- 
BF wed to recover more treasure from the wreck of 
the old British frigate ‘“Lutine.” This waterlogged 
hulk has been a fascinating speculation for a good 
many years, and the alluring part of the project lies 
in the fact that no one knows just how much specie 
and bullion the ship carried when lost. What is 
known, however, is that something like half a million 
dollars worth of gold and silver bars and coins have 
been reclaimed in the course of the past century. There 
is every reason for the belief that the frigate 
had many times this treasure on board when she sailed 
from England on the 9th of October, 1799, and this 
belief has inspired the efforts made from time to time 
to bring to the surface the buried riches. 

In the last years of the eighteenth century, plodding 
Hamburg awoke one morning, so to speak, to find her- 
self the principal commercial port of northern Europe, 
and this sudden prominence came when she was 
financially unprepared to meet the exigencies of trade. 
Her bankers were unable to provide the funds for the 
prompt honoring of bills of lading, and exchange in- 
volved a discount of even as much as thirty per cent. 
Business could not be pushed at this rate without a 
ruinous loss, and the merchants of London, with the 
assistance of British bankers determined to relieve 
the stress by shipping funds to the German port. At 
first, it was intended to send the money in a merchant 
craft suitably convoyed by an armed ship; but news 
of this relief movement rapidly spread among the 
London traders and it was finally decided to dispatch 
the gold and silver in a man-of-war because of the 
amount involved. It was believed that in this way 
the menace of the French cruisers could best be 
avoided and the treasure more speedily and safely 
delivered in Hamburg. Accordingly, Admiral Duncan, 
then commanding the British North Sea fleet, detailed 
the frigate “Lutine’—a ship captured from the French 
some years before—for this service. The “Lutine” was 
loaded with her precious cargo secretly in order that 
the enemy across the Channel should not know of 
her mission. This secretiveness has been principally 
responsible for a large measure of the uncertainty 
which has since existed in regard to the quantity of 
bullion and specie dispatched. On the 9th of October, 
1799, the “Lutfne” sailed from Yarmouth Roads and 
headed north for Hamburg in the teeth of a heavy 
wind. By the time the ship reached the North Sea 
the wind had grown into a gale blowing directly 
toward the Dutch coast. In the gloom of that fateful 
night and under the pressure of the wind and the 
treacherous sweep of the North Sea currents, the 
“Lutine” struck the Dutch coast near the entrance to 
the Zuyder Zee. It is quite probable that none of her 


officers knew of her danger. She hit the sands at 
full speed, and immediately was thrown over on her 
beam’s end. At the time, she carried quite three hun- 
dred persons aboard, but so sudden was the disaster 
that but two of this total number survived. 

The morning after the “Lutine” struck, the ship 
had substantially disappeared from above water save 
for the wreckage which littered the beaches of the 
near-by islands of Terschelling and Vlieland. There 
was no one to tell how the ship happened to be out 
of her course nor anything as to the extent of her 
precious cargo. At that time, the Dutch government 
was an ally of France, and claimed the wreck as spoils 
of war so that it was quite impossible for the British 
to do anything toward salving the sunken property. 
Without going into the history of the matter, the 
specie aboard the frigate and most of the gold and 
silver bars had been insured at Lloyds’ of London, and 
those underwriters promptly paid up. A year or two 
after the “Lutine” went ashore, the King of Holland 
gave official sanction to salvage operations upon the 
wreck. At that time, the hulk was not embedded in 
the sand and it was easy to reach it at low tide. The 
work was pursued by guarded fishermen using oyster 
tongs and other primitive implements. However, de- 
spite these handicaps, the government recovered 
treasure to the value of nearly $280,000. The sea did 
not intend to give up her riches readily, and toward 
the end of 1801 the wreck was completely buried by 
a bank of sand, which put an effectual stop to fur- 
ther salvage operations by means of the facilities 
then available. It was not until 1814 that efforts 
were renewed to recover the remaining treasure, but 
the undertaking was unsuccessful. In 1821, a com- 
pany, known officially as The Decretal Salvors ob- 
tained a royal concession from Holland upon the 
understanding that fifty per cent of the value of what- 
ever should be salved should be paid to the Dutch 
government. This enterprise was composed of Nether- 
landers, and is still in existence. In 1823, the British 
underwriters, stirred by the efforts of the Dutch com- 
pany, appealed through diplomatic channels to the 
King of Holland. The latter, to show his friendly 
regard for the King of England, donated his interest 
in the wreck to King George IV., who, in turn, made 
over this gift to Lloyds’ committee as a part indem- 
nification for the loss that Association had suffered 
in the wrecking of the “Lutine.” This point is of 
present concern because all salvage operations, since 
1823, by British subjects, have been authorized by 
Lloyds’ of London and, to that extent, backed by that 
Association. The Decretal Salvors still have their 
right in fifty per cent of the values recovered. 

In 1857, the swirling currents at the entrance to the 


Garden Railways 


Zuyder Zee swept the hulk clear of sand, and at once 
salvage operations were renewed: diving dress being 
employed for the first time in the undertaking. it 
was not until the following year, however, that any 
substantial results were obtained. By the middle of 
October, 1858, gold and silver bars and specie were 
brought to the surface amounting to a value of $140, 
000. It did look as though the buried riches were 
surely to be reclaimed, but the North Sea decided 
otherwise, and once more hid the hulk under a heavy 
blanket of sand. The Decretal Salvors stuck to the 
task from year to year with varying results, and by 
the end of 1860 they had to their accumulated credit 
a total recovery of $220,000 worth of treasure. The 
bulk of this was found around the stern of the wreck 
and within an area sheltered by the ship's rudder, 
which was still in position. The salvors remairied 
passive until 1867, and between that time and 1886, 
the results were too meager to pay for the labor 
involved. In 1886, steam, suction, shell-dredgers wer« 
engaged in the work for the first time. It was he 
lieved that it would be possible in that way to remove 
the overlying sand which had increased in depth 
over the hulk. Work in this way was pursued for the 
next three years—yielding various coins to the com 
bined value of $4,600. The shell dredgers were op 
erated each season for the following four years, but 
none of the treasure was brought to the surface. The 
various other efforts made since 1893 and untii the 
National Salvage Association took over the task dur 
ing the present year have been without result. 

The present salvors have attacked the problem from 
a new point. Heretofore, all of the money and bullion 
reclaimed has been found lying outside of the contour 
of the stern of the wreck and on the side upen which 
the hulk rested. The National Salvage Association 
believe the bulk of the gold and silver to have been 
stowed amidships in the shot lockers adjacent to the 
main cable-room—the cannon balls being piled on top 
of the treasure. It is hard to understand what foun- 
dation exists for this opinion As the midship sec 
tion in Fig. 2 shows, the cable-room and shot lockers 
occupy a large space freely open to the crew by reason 
of the exigencies of service, and it is difficult to tustify 
the placing of such riches in an exposed place of this 
sort. On the other hand, the after magazine of those 
old frigates was a carefully guarded room, and either 
that compartment or one of the divisions lying in the 
same after section would have been the likeliest place 
to hold valuables that called for continual surveillance 
The fact that all of the gold and silver bars and most 
of the coins so far recovered have been found buried 
in the sand about the stern bears out the belief that 
the treasure was housed in the magazine or nearby. 


Elaborate Toys and Serviceable Miniatures on English Estates 


By Perey Collins 


gages of all are specially suitable for 





ARDEN railways are now quite the 

vogue in England and their popu- 
larity is extending to other countries. 
The diminutive rolling stock and per- 
manent way fall naturally into two 
groups, viz., those which are too small 
to be regarded as anything but elabo- 
rate toys, and those which possess suffi- 
cient power and stability to accommo- 
date passengers and freight. An 
important event in the history of gar- 
den railway engineering was the 
Standardization of gages. Now-a-days 
model railway work is based upon rec- 
ognized standards which cannot be 
altered. There are four small gages, 
ranging from 1% inches to 2% inches, 
and six large gages ranging from 3% 
inches to 15 inches. Models produced 
by leading firms accommodate them- 
selves to one or other of these gages, 
while amateur workers, for their own 
convenience, adhere strictly to the same 








indoor work, but the 3%- and 3%-inch 
gages are both popular where outdoor 
railways are concerned, each having its 
own circle of votaries. 
orate systems in the latter gage already 
exist, the most notable being the “Great 
Holmwood Railway,” at Thorp, Nor 
wich, the property of Col. J. R. Harvey, 
by whose courtesy we are able to repro- 
duce the accompanying photographs. A 
brief description of this system will 
give the reader an idea of the possibili 
ties for pleasurable occupation which a 


Several elab 


garden railway offers. The main line 
is a continuous single track, 250 feet 
long, which passes round a lawn. The 
permanent way is laid on a brick foun 
dation, about three feet from the grave! 
walk, in order to obviate the necessity 
for stooping when attending to the 
models. The curves are al! i4 feet 
radius, and there are gradients of 1? in 
40, 1 in 60, and 1 in 70, the remainder 








Standards. In each gage a multiplicity 
of accessories made to scale, such as 
Stations, signal-boxes, bridges and level 
The smallest 


Lowering the heavy boiler into place on a model G. N. R. Atlantic 
type locomotive, 


of the line being level. Incinding sid- 
ings, there are some 600 feet of track, 
the laying of which necessitated the 
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A 15-inch gage locomotive on the Rhyl 
miniature railway. 
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Gasolene locomotive built to resemble a steam 
locomotive. 


bricks for roof The tunnel is properly drained, and 
te bank through which it passes consists of about 200 
tons of earth The line emerges near “South Junc- 
tion,” the branch for the “inner circle,” which passes 
round an ornamental lake. A very perfect system of 


signalling has been instituted. Sixteen signals are in 
use, and all of them are duly lighted when the line is 
used after dark. There is a properly-equipped signal- 
box, and by obeying the ordinary laws of signalling 
and by codes of flag-signals—red and green lamps at 
night—and engine whistles, the safe control of the 
line may be achieved without the interchange of a 
Mitchell's 
locomotives comprise a 3%-inch gage tank-engine. a 


3\%-inch gage Great Northern Railway model, also a 


word between driver and signalman Mr 
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Getting ready for the day’s 
work. 


boiler of which is made of copper throughout, and 
fired with ordinary coal—weighs 950 pounds. In favor- 
able circumstances it will pull a load of two tons, and 
travel at a speed of seventeen miles an hour. It may 
interest the reader to know that the cost of such a 
model, capable of pulling himself and his friends in 
specially-designed passenger trucks, would be about 
£300. 

The so-called light railways, with a gage of 15 inches, 
accommodate models built to a scale of three inches 
to the foot. When space permits, and when the addi- 
tional cost is not a barrier, this gage will certainly be 
found to constitute, in practice, the ideal for a garden 
railway. This was the gage employed by Sir Percival 
Heywood when he constructed the famous “baby” rail- 
way on the Duke of Westminster’s 
estate, at Eaton Hail in Cheshire. 





rT +f ‘ hair ind 10.800 brass screws There 
are ! through loops, eight sidings, four principal 
station thre bridges, two tunnels, an engine-shed 
and turn-table, and seven running-sheds, five being 18 
feet long and two 8 feet long There are two pits 
for firing up ne iving the rails hinged to drop for 
convenile mn getting at the burners of the locomo 
ilso a tank with distilled water supply, and a 
omplet ystem of signals, points, and footlights 
4 ‘third al ha been laid down over the entire 
ster so that the whole line Is available for electric 
Th vermanent way was ballasted with 
tained from the local gas works-—a wise 
! ition ugainst the growth of weeds All the 
bridg i span the garden paths are so constructed 
that th may easily be lifted up. The 
tear ) of the “Great Holm 
wood Ra at omprise a four-wheel 
nupled outside vliinder bogie tender 
eng f i yupled bogie ten 
wheel tankengine with outside cylin 
ler a fou ! 1 coupled inside cylin- 
| tank-er e, and a four-wheel shunt- 
ing gine The electric models com 
pri 1 ft ‘ ocomotive fitted with a 
t il lesign motor by Messrs 


Marshall & Wood, a four-wheel coupled 





tank-eng fitted with an Avery motor 

ind a Great Northern Railway single 

xpres rine, equipped with a motor 

n the tender as well as in the engine 

rhe rolling-sto includes some forty 
odd ve 4 ranging from a plate- 
layers’ trol] to a mail coach and sleep 
ing 1 dining.saloons. There are open 
trucks d truck rane trucks, tip 

nz contracts wagons goods and 

assenger “brakes,” th types of vari 

rus of } all being fitted with 
central buffers hich are never found 
to interlock when the train is passing pe 
mind irves A speed of eight miles 

an hour |} ri attained on a meas 

i length of th railway, while the 

locomot are ipable of pulling with ease a train 
of th } ach 

Anotl worthy railway is the property of Mr 
G. 8S. Mit Sheffield. It has a gage of 74 inches, 
while the “inner rele” is laid also with a 3%-inch 
gage tra to accommodate the owner's smaller models 
The length of the main line is 439 feet, of the inner 
liz 0 feet, while there is also a connecting line of 
62 feet. and an engine-shed line of 110 feet Upon 
leaving the shed, the locemotive passes down a steep 


gradient into a cutting four feet deep, from which over 
0} eartloads of earth were removed It then enters 
u? ong tunnel, which is the chief engineering 


feature of the line, built, as it is, of brick throughout 
14-inch side-walls and arch 

















A junction at the entrance to a tunnel. 
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Roughly speaking the line cost about 
$6,500 per mile to construct, exclusive 
of the various buildings and other para- 
phernalia. It connects Eaton Hall with 
Balderton Siding, on the Great Western 
main line, some four and a half miles 
distant, and is almost exclusively used 
for freight, though the rolling-stock in- 
cludes one passenger coach—an eight- 
wheeled carriage capable of accommo- 
dating sixteen persons—in which vis- 
itors to the Hall, including Royalty, 
occasionally travel. The trains on this 
railway carry, on an average, some 6,000 
tons each year, and travel from 4,000 
to 5,000 miles. 

The original locomotive of the Eaton 
Hall Railway is known as “Katie.” Her 
cost was £400, and she was designed and 


More recently a locomotive of the “At- 
lantic” type, appropriately called the 
“Little Giant,” was tried on the line. 








A 2-inch scale 91¢-inch G. N. R. locomotive, shown in process of construction 


on the previous page. 


74-inch gage Precursor” locomotive, built from de- 
signs by Mr. Greenly. All the engines are fired with 
a mixture of three parts coke and one part anthracite 
coal. The rolling-stock includes a large double bogie 
wagon and a ballast truck, as well as a 3%-inch gage 
driving truck, with 
with the small locomotives. 


water and coal space, for use 


A few enthusiasts, with the necessary space and 
cash at their disposal favor the 9%-inch gage, with 
models made to a scaie of 2 inches to the foot, that is, 
one-sixth full size A photograph showing such an 
engine undergoing its “works test” is here reproduced. 
It is a scale mode] of the Great Northern Railway 
“Atlantic’’ locomotive No. 1442, which hauls the Royal 


train When in full working trim, the model—the 














This engine was constructed by Messrs. 
Bassett-Lowke, and proved capable of 
hauling 12 tons on a level at four miles 
per hour, and five tons at 15 miles per 
hour up gradients of 1 in 100. With 214, tons behind 
it on a falling gradient, it attained the enormous 
speed of 261%4 miles per hour, equal to a scale speed 
of more than 100 miles per hour. In matters of detail, 
this engine and its duplicates represent the high- 
water mark of model engineering. 

The Eaton Hall Railway is not, of course, required 
to prove itself financially profitable; but the 15-inch 
gage is being exploited commercially at the present 
time. In November, 1904, a limited company, styled 
the Miniature Railways of Great Britain, was formed 
to operate tiny passenger systems. The first of these 
railways was built on the south shore at Blackpool 
It met with immediate success, and has since been 
followed by similar railways in Sutton Coldfield Park, 




















The permanent way around the lake. 


GARDEN RAILWAYS 


Electric train passing over a lift bridge. 


constructed by Sir Percival Heywood. ~ 
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near Birmingham, the International Exhibition at 
Nancy, in France, and the Shepherd’s Bush Exhibition 


in London. More recently the company has laid down 
miniature railways in the Zoological Gardens and 
Park near Halifax, and in the grounds of the Interna- 
tional Exhibition at Brussels. Among other notable 
garden railways is that laid down by the Rev. J. E. 
Preston in his vicarage garden at Julianstown, Drog- 
heda, Ireland. Mr. Preston has made with his own 
hands the sleepers, locomotives, carriages, points, and 


signals. He also prints and issues his own tickets 


The gage of the railway is 1 foot 9 inches, and con- 
sists of about five tons of rails, 14 pounds to the yard. 
Though “miniature,” it is large enough to carry its 
constructor and his friends round the grounds. 

Apart from the successes which these miniature rail- 
ways have scored at pleasure resorts, no reasonable 
doubt can be entertained that, where land is available, 
they would prove equally profitable for the conveyance 
of passengers and goods from railway stations to out- 
lying districts. Permanent way materials, which in- 
clude steel rails—weighing 12 pounds to the yard— 


fixed to steel corrugated sleepers by tips and dogs, ali 
necessary fish-plates, bolts, nuts, etc., including bend- 
ing, and four sets of switches, would cost in the 
neighborhood of $1,800 per mile. To this must be 
added the cost of construction which would vary 
according to the nature of the land over which the 
railway was laid. The approximate cost of an “At- 
lantic” type locomotive would be about $1,600. 

It remains to be said that the photographs repro- 
duced on these pages give a genuine idea of the power 
possessed by these diminutive locomotives. 

















Science 

Disastrous Typhoon in Formosa,—Consular reports 
state that the worst typnoon experienced in Formosa 
for fifteen years swept over the island on August 31st. 
In the city of Taihoku, alone, over 2,000 houses were 
completely wrecked, fifty-eight people were killed out- 
right, and twenty-nine others lost their lives in a 
railway bridge accident. The sugar-cane crop of the 
island was injured to the extent of 20 per cent, and 
the rice crop 15 per cent. 

Ventilation as a Protection Against Frost.—To the 
long list of the means heretofore proposed of protect- 
ing fields, orchards and vineyards against frost a new 
one has recently been added by M. F. Chavernac. 
Writing in Progrés agricole et viticole, he points out 
the fact that frosts are not feared when the wind 
blows; he is thus led to suggest the creation of an 
artificial wind by the installation of electric fans 
among the plants to be protected. He considers this 
plan applicable chiefly to vineyards, but also possibly 
useful in orchards. 

Sugar from the Nipa Tree.—According to Dr. H. D. 
Gibbs, of the Philippine Bureau of Science, the nipa 
tree—already so useful to the Philippines and the 


East Indies generally as a source of thatching, mat- 
ting, cigarette wrappers, toddy, and an edible fruit— 
promises to revolutionize the sugar industry of the 
islands, as its sap yields a sugar of superior quality. 
Samples tested in his laboratory polarized at 96.8 per 
cent, a gain of 8 per cent over the highest quality 
now exported from the Philippines. While sugar 


made from palm trees (of several species) is no 
novelty, the product has heretofore been unimportant 
in the world’s markets. 

Agricultural Education in Korea.—One example of 
the enlightened policy of the Japanese in dealing with 
their new possession, Korea (now officially called 
Chosen), is seen in the great progress of agricultural 
education in that country. Since 1906 the authori- 
ties have established thirteen agricultural schools and 
fifteen model experimental farms, the oldest and most 
important being the station at Suwon (Suigen), which 
is excellently equipped and managed, and compares 
favorably with some of the best institutions of this 
character in the United States. From this school there 
are 98 graduates who have taken the full three years’ 
course, while 37 students have taken special shorter 
courses. 

A Spanish Polar Expedition.—Several recent occur- 
rences in Spain have betokened an awakening, in that 
country, of interest in scientific matters. Accordingly 
we are rot surprised to hear that the Spaniards are 
planning an arctic expedition. The project was sub- 
mitted to a recent meeting of the Royal Geographic 
Society of Madrid by F. J. Gisbert, who has had some 
experience in polar exploration, and a committee has 
been appointed to raise the necessary funds, which 
it is estimated will amount to $125,000. Senor Gis- 
bert proposes to drift for three years in a trans-polar 
current—d la Nansen—starting from’ a point north 
of the Alaska coast, in 160 deg. west longitude, whence 
he expects to reach the Greenland Sea. Side trips 
are to made on sleds, in order that exploration may 
cover a zone of 100 miles on either side of the ship’s 
position. 

The City of Dairen, formerly called Dalny, is said 
to be the most up-to-date town in Manchuria. Here 
the Japanese are spending large sums annually on 
Street, sewer and lighting improvements. Good 
hotels are maintained by the South Manchuria Rail- 
way (which is a semi-official organization). This line 
now runs express trains four times a week to con: 
Rect with the trains of the Siberian Railway; they 
are unsurpassed in the Far East, being equipped with 
Pullman coaches, dining cars, and sleepers. The rail- 
way also operates a twice-a-week steamer service to 
Shanghai. The wharves of Dairen are said to be the 
finest in the Far East, vessels drawing up to 28 feet 
being moored alongside the quay. The port is open 
the year round, as the ice that forms in the bay is 
Rever thick enough to interfere with navigation. Dur- 
ing the year 1910 1,369 steamers entered this port 
with cargo, and 487 in ballast, their tonnage aggre- 
Sating 1,637,719 


Electricity 

Wireless Telegraphy in the South Seas.—Wellington, 
New Zealand, will soon have one of the most powerful 
wireless telegraph stations in the world, with a radius 
of action of 1,000 miles. The government of New Zea- 
land also intends to establish medium-power stations 
at the Chatham islands, a small group 600 miles south- 
east of Wellington, and at Raratonga, in the Cook 
group. As the latter will be able to communicate 
with Tonga, New Zealand will be within reach of Fiji. 

Fender Chains for Panama Canal Locks.—In order 
to protect the gates of the Panama Canal locks, heavy 
chains are to be stretched across the lock chambers 
to receive the impact of vessels which get beyond 
control. These chains will be raised and lowered into 
grooves in the masonry by means of hydraulic 
mechanism. The hydraulic system will be controlled 
by solenoid valves, which will admit the water pres- 
sure to the cylinders. By using valves of this char- 
acter, the chains may be controlled electrically from 
any desired central point. 

Motor Trucks Need No Rest.—In a paper read be- 
fore the Electric Vehicle Association of America, Mr. 
Hayden Eames called attention to the fact that horse- 
drawn vehicles must remain idle for a certain portion 
of the day in order to rest the horses. A recent in- 
vestigation showed that the teams of the different 
express companies in New York city were idle forty 
per cent of the total working hours, much of this 
idleness being due to the fact that the horses needed 
rest, and that the periods of loading the wagons had 
to be suited to these rest hours. The motor vehicle 
on the other hand requires no rest, and hence re- 
quires no adjustment of the loading hours. 

Electrically-cured Meat.—Some time ago we de- 
scribed in these columns an electrical method of cur- 
ing hams, which was discovered by a Cincinnati 
packer. He found that by introducing an alternat- 
ing current through the pickling brine the hams 
could be cured in from 30 to 35 days, as against 90 to 
100 of the ordinary method. A large plant in Cleve- 
land, Ohio, is now curing meat by this process. Ten 
5,000-pound vats are in service. The current is fur- 
nished by a 100-kilowatt generating plant. The plant 
generates direct current for use in various capacities, 
and a portion of it is converted into alternating cur- 
rent by means of a rotary converter, to provide the 
energy used in the curing vats. 

Resistance of Silicon at Various Temperatures.— 
Writing in the Physical Review, A. A Somerville 
points to the fact that the resistance of the majority 
of metals increases steadily with the temperature up 
to their melting point, at which point there is a very 
sudden rise in resistance. Silicon, however, acts very 
differently. From zero to 350 deg. Cent. the resistance 
decreases gradually, and above this point, up to 500 
degrees, it increases, reaching a value nearly equa! to 
that of ordinary temperatures. Above 500 degrees 
the resistance rapidly decreases again. This curious 
phenomenon was observed in a large number of tests, 
showing that the result was not due to any peculiarity 
in a particular specimen, but was a property common 
to silicon. 

Electrically-driven Road Roller.—A contractor in 
Independence, Kan., has had an electric road roller 
constructed for his use. The road roller is driven by 
a 10-horse-power motor, which obtains its energy 
through a flexible cable, 160 feet in length, connected 
to a transformer mounted on wheels. This in turn is 
connected with the supply. system of the neighbor- 
hood, obtaining current at a voltage of 2,300 and 
slipping it down to 220 for use in the motor of the 
road roller. These flexible cables give the road roller 
sufficient radius of action for ordinary purposes, but 
when it is necessary to operate at a considerable dis- 
tance from the only available transmission line, a 
temporary power transmission line is constructed 
very quickly. The cost of operating this roller in 
connection with the laying of brick pavements has 
been $6 per block. This amount covers the process of 
rolling the ground before and after the bed of crushed 
rock has been applied to it, and then rolling the brick 
after it has been laid upon the rock bed. The motor- 
driven roller weighs altogether 15,000 pounds. 


Aeronautics 

A Powerful Two-motor Monoplane.—Some months 
ago, in competition for the Gould-Scientiric American 
prize, the Queen Aeroplane Co. produced a twin-motor 
monoplane fitted with two 50-horse-power Gnome 
motors. Piloted by Arthur Stone, this machine flew 
at Nassau Boulevard, but came to grief at the first 
turn. Short Bros., in England, recently built a two- 
motor biplane having the same equipment as the 
monoplane just mentioned, but it remained for a 
French engineer, M. Legrand, to bring out a biplane 
racer with two 100-horse-power Gnome motors. This 
machine was flown successfully by Camille Guillame 
at Juvisy on October 20th last. The Coanda biplane 
which participated in the military contest recently 
also had two motors and a bevel gear drive to the 
propellers. 


Rodgers Has a Bad Fall in California.—Trans-con- 
tinental aviator C. P. Rodgers, after a week's 
rest at Pasadena, attempted to fly the remaining 25 
miles of his journey on the 12th inst., and to land at 
Long Beach. He had gone but a few miles when he 
was forced to alight at Cobina Junction because of en- 
gine trouble. After making temporary repairs ha 
flew on again as far as Compton, where, in making a 
forced descent, he fell 100 feet, sustaining concussion 
of the brain, severely sprained ankles, and internal 
injuries. Rodgers’ mind was a blank for thirty hours. 
He has since explained his fall as a result of sleepi- 
ness which overcame him when flying at a height of 
1,000 feet. He attempted to descend, but when 100 
feet from the ground became unconscious and lost 
control of the machine. 


Test of Vaniman’s Airship ‘‘ Akron.’’—After a con- 
siderable delay, the first test flight of the “Akron” took 
place at Atlantic City on November 4th. Manned by 
her full crew of five, the airship maneuvered for more 
than an hour above the inlet at Atlantic City. A 
strong breeze arose, and the airship was progressing 
against it splendidly when Vaniman fell across the 
rubber hose connecting the motor with the radiator 
and broke it. Knowing that the motor was about to 
stop, Vaniman steered his vessel down head on into 
the shallow water covering a mud flat. Not until the 
tide rose were the motor boats able to rescue the dis- 
abled airship. A 70-mile gale on the 12th inst. dam 
aged the “Akron’s” shed, but the craft itself was not 
injured. Vaniman has given up the idea of making 
the trip this year. 


Recent Aeronautic Fatalities.—By a strange coin 
cidence of fate a parachute-jumper, a celebrated bal- 
loonist, and a well-known aviator met their deaths 
within a few days in widely diversified ways. When 
he cut loose from his balloon 3,000 feet in the air at 
Guthrie, Okla., on November 10th Samuel Hellar’s 
trapeze bar broke. He managed to hang on until 
within 200 feet of the earth, when he fell and was 
killed. Edgar W. Mix, the American electrical en- 
gineer and balloonist, who won the Bennett Cup race 
in 1909, committed suicide by jumping overboard from 
a channel steamer on the 12th inst. Herr Pletschker, 
a well-known German pilot of the “Albatross” biplane, 
fell to his death at Johannisthal, near Berlin, on 
November 15th. His neck was broken. 


Robinson’s Flight Down the Mississippi.—-After a 
week’s delay owing to stormy weather, Hugh Robin- 
son, with his Curtiss hydro-aeroplane, ascended from 
the surface of Lake Calhoun at Minneapolis on the 
17th ult., and started on his propose? flight to New 
Orleans. With the wind behind him, he flew 116 
miles to Winona, Minn., in 1:28, or at the rate of 8% 
miles an hour, where he !anded in the Mississippi 
river. In landing he struck a snag and damaged his 
hydroplane float. On October 19th he covered 91 miles 
in 83 minutes—an average speed of 65% miles an 
hour. His flight down the river was terminated at 
Rock Island, Ill., the next day, as the different cities 


which had given him guarantees withdrew them when 
they found he would probably make the flight without, 
He set a new record in that he carried mai! for over 
300 miles and collected and dropped off letters at the 
various towns at which he stopped. His flight is the 


longest ever accomplished with a hydro-aeroplane. 
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arch, Mr. Little mentions the work done by Brown 
ind Mrs. Richard in the laboratory of the Massachu- 
etts Institute of Technology, “work which has been 
the means of saving countless lives throughout the 
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Boulders carried down by floods brought on by over-grazing the higher land. 
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The Earning Power of Chemistry 


during the last ten years and 


bear 


1 D o business men, delivered re- 
nily under the a ces of the Indiana Section of 
American Chet Society, Mr. Arthur D. Little 

wmistry t t the most fundamental 
wi the most ehensive of all the 
nong tical applications of chemical r« 


world and has led to such understanding and made 
possible such control of sources of pollution as to al- 
most justify the statement that for every case of ty- 
fever some one should be hanged.” 

Mr. Little assures us that chemistry can now de- 
termine in advance the suitability of a given water 
supply for use in boilers or for the requirements of 
any special line of industry, as paper-making, dyeing, 
cloth finishing, brewing and so on. 

“Chemistry pervades the packing industry, reducing 
the cost of food by utilization of by-products of the 
most varied character, from oleomargarine to glycer- 


phoid 


fields of prairie dogs and our elevators of 
rats and mice. Bread-making and brew. 
ing are coming each year more and more 
within the recognized domain of chemigs. 
try, which is at the same time greatly 
enhancing the value of our staple crop 
by the increasing production of glucose, 
oil and gluten. Exactly hun- 
dred years ago Kirchhoff discovered the 
inversion of starch to glucose by dilute 
acids To-day the United States alone 
is richer by $30,000,000 a year by reason 


corn one 


of that discovery.” 

Among other instances of the commer- 
cial utilization of chemistry Mr. Little 
mentions increased crop yields by proper 
fertilization, increased profits by utiliza. 
tion of the cotton seed for oil, cattle feed, 
adaptation of the short fiber adhering to 
the ginned cotton seed hull to the mak- 
ing of smokeless powder and the stalks 
of the cotton plant to paper-making. 

There are be considered wool 
degreasing processes which convert wool 
grease into oleic acid, soap, lubricating 
oils and potash and ammonia salts; the 
carbonization of cotton fabrics; the won- 
derful processes whereby coal tar is made 
to yield perfumes, dyes, aseptics, ex- 
plosives, photegraphic developers and a 
host of other substances; the modern de- 

of artificial silk cellu- 
manufacture of artificial horse- 
artificial bristles composed 
the production of il- 
introduction of the 

of the Welsbach 
the chemical research which has 
resulted in improving the incandescent 
lamp, so that in the last ten years there 
has resulted a saving of twenty-four mil- 
lion dollars a year in the cost of light- 
ing, as compared with the cost of equal 
illumination by the older types of lamp; 
the analysis of flue gases, so as to save 
fuel. 

Mr. Little concludes with a quotation 
from Prof. Robert Kennedy Duncan: 

“During the next five years the small 
manufacturer who is swept out of ex- 
istence will often wonder He will 
ascribe it to the economy of large scale 
operations, or business intrigues or what 
not, never knowing that his disaster was 
due to the application of pure science 
that the trust organizations and large 
manufacturers are already beginning to 
appreciate.” 
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luminating gas; the 
modern gas mantle 
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Eye Color and Mental Traits 

N reviewing in Science the third edt 

tion of Punnet’s little classic “Men 
delism,” W. E. Castle cites the following 
interesting passage: 

“A discussion of eye color suggests Te 
flections of another kind. It is difficult 
to believe that the markedly different 
states of pigmentation which occur iM 
the same species are not associated with 
deep-seated chemical differences influent 
ing the character and bent of the indi- 
vidual. May not these differences im 
pigmentation be coupled with and so be 
come in some measure a guide to mental 
and temperamental characteristics? I 
the National Portrait Gallery in London 


the pictures of celebrated men and women are largely 
grouped according to the vocations in which they 


have 


succeeded. 


The observant will probably have 


noticed that there is a tendency for a given type of 
eye color to predominate in some of the larger groups. 
It is rare to find anything but a blue among the 
soldiers and sailors, while among the actors, preach- 
ers and orators the dark eye is predominant, although 
for the population as a whole it is far scarcer than 
the light. The facts are suggestive, and it is not im- 
possible that research may reveal an intimate connec 
tion between peculiarities of pigmentation and of mind. 
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Weather “‘Kiosks’’ at Home and Abroad 


Meteorology for the ‘‘Man in the Street” 


HE conservative  be- 


By C. Fitzhugh Talman 


to install such arrange- 





havior of Weather 
Bureau thermometers dur- 
ing the heated term has 
always been viewed with 
a certain degree of dis- 
satisfaction by the non 
scientific portion of the 
American public. After 
a particularly torrid day 
in an environment of brick 
and mortar, asphalt and 
steaming humanity, the 
wilted citizen, whose sen- 
sations have registered a 
temperature of 100 or 
more, feels aggrieved at a 
newspaper weather report 
recording an official maxi- 
mum of 85. His only coa- 
solation was, until recent- 
ly, the thermometer at the 
corner drug-store. This 
imposing-looking instru 
ment usually soared near- 
ly or quite high enough to 
confirm his personal est!- 
mate of the day’s weather; 
especially if it happened to 








ments in this country 
The catalogues of several 
foreign instrument-makers 
were examined with a 
view to finding the most 
suitable form of construc- 
tion. Here the name 
“kiosk” was encountered 
as applied to one of these 
edifices that happened to 
have some semblance of 
Oriental architecture 
Faute de mieux this name 
was adopted by the bur- 
eau, although an entirely 
different style of construc- 
tion was decided upon 
The external appear 
ance of the Weather 
Bureau kiosk, which was 
designed in America, is 
shown in Fix. 2 The 
structure, which is of cast 
iron, painted a light color, 
is square, and the instru 
ments are installed on the 
north side, so as to be 
sheltered as much as pes 








be hung in such a posi- 
tion as to bask in unob- 
structed sunshine during a 
part of the day. Some of 
these drug-store thermometers are fearfully and won- 
derfully made As adjuncts of a quasi-scientific 
branch of trade they enjoy a certain prestige—along 
with the charts, also affected by drug-stores, in which 
the professional long-range weather prophet outlines 
the meteorological conditions for a month in advance 
on the basis of the moon’s phases, the configuration 
of the planets, or the maxima and minima of sun- 


spots. 





At meteorological observatories the instruments are 
exposed in such a manner as to register, as nearly 
as the general surroundings will admit, the naturai 
rather than the artificial weather. If, as in the case 
of most stations of the national Weather Bureau, the 
location happens to be the heart of a city or town, 
the ideal, not wholly attainable, is to record the con- 
ditions that would prevail if the buildings and pave 
ments were not there. The abnormal weather of a 
city street is of no importance in gaging the weather 
of the country at large, either with a view to com- 
piling climatic statistics or to providing information 
of current conditions for the use of: the scientific 
forecaster On the other hand, the demand of the 
“man in the street” for an accurate record of the 
conditions prevailing in his own little sphere is nat- 

















Fig. 2.—Weather Bureau kiosk. 


A miniature mete orological observatory for the *‘ man in the street,” 


Fig. 1.—German weather kiosks in the making. 


ural and legitimate; and the official weather service 
has recently responded thereto by establishing 
“kiosks.” 

The first Weather Bureau kiosks were erected in 
the year 1908, and they have now become familiar 
landmarks in most of our largest towns. The name 
“kiosk” officially applied to them is convenient, rather 
than appropriate. Their architecture is severely class- 
ical, and therefore as remote as possible from that of 
the orientai structures to which this name properly 
belongs. 

Meteorological instruments installed in little pa- 
vilions on the public streets are familiar to every one 
who has traveled in continental Europe. In German- 
speaking countries these structures are called Wetter- 
sdulen (“weather-columns”), as they have a somewhat 
columnar form. In French they appear to have no 
generic name, but the writer is aware of one case in 
France—viz., at Le Mans—in which an installation of 
this general character has been called a “kiosque 
météorologique” for the past twenty-five years, al- 
though its appearance is not in the least oriental. 
No English name for these structures existed—proba- 
bly because the thing itself was unknown in English- 
speaking countries—until the Weather Bureau decided 

















Fig. 3.—A well-constructed German kiosk. 


Steady ventilation is provided by a revolving fan. 


sible from the direct sun- 
shine. The other three 
sides are used for posting 
weather maps and bulle- 
tins and other literature of general interest pertain- 
ing to the weather and climate of the locality. The 


location chosen is the busy center of a town; either 


a public park or the pavement of a principal street 
Air is freely admitted through gratings at the top 
and base to the roomy interior, and into this central 
space project the bulbs of the thermometers and the 
other actuating parts of the instruments, which are 
thus screened from the radiation of surrounding ob- 
jects. The set includes a _ hair-hygrometer, with 
a scale of percentages of relative humidity; a 
plain mercurial thermometer of large size, graduated 
on the stem in conspicuous figures; self-registering 
maximum and minimum thermometers, the indexes of 
which are set by a magnet; a tipping-bucket rain- 
gage, the receiver of which is placed on the roof of the 
kiosk, while the dial, recording hundredths of an inch 
of rainfall, is exposed to view in the north panel; and 
a thermograph, making a continuous record of the 
temperature on a band of paper providing for a two 
weeks’ registration. Printed labels briefly describing 
the several instruments render their use clear to the 
non-scientific public. The instruments are kept in 
order, the record-sheets changed when necessary, the 


(Continued on page 485.) 

















Photo, by Dr, C. Kassner, 


Fig. 4.—‘‘ Uraniasaulen’’ in Berlin. 
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A Landsman’s Log Aboard the Battleship ‘‘North Dakota’’—IV, 


By J. Bernard Walker. 




















This landsman’s Logis written by the Editor of the Sc1entiric AMERICAN asa preliminary to a magazine Naval Number toappear December 9th, which will be comparable in its size 

ud ans ness h the Naval Number issued during the Spanish War. In one respect it will be unique, for it will contain a signed message from President Taft, and will be written 

ybyi t officers of the Navy, each a specialist in the particular field that he covers. The leading article, moreover, will be from the pen of the Hon. George von L. Meyer, 

S soft Navy. The illustrations will consist of special photographs taken during the recent maneuvers and target practice of the Allantic Fleet on the Southern Drill Grounds, 

Seems indsman's log will fail of its purpose if it widely separated targets at once—and again, ships toward the so-called “aeroplane warfare” is conserya- 

‘ ‘ pression that target and battle prac- would be sent out at night to try their 12-inch bat- tive, it is by no means reactionary. While it is rea}. 

g and small constituted the whole of teries upon targets that were 9,000 yards distant; ized that much of the speculation as to the offensiye 

‘ the Atlantic fleet on the Southern while throughout all these operations the corps of capabilities of the aeroplane is premature and not 

Drill Grounds. Nor must it be supposed that the gun wireless operators were working out special problems justified by the present state of its development, naval 

1 exclusively of firing by individual ships relating to their own special work, and particularly men concur in the belief that, when a suitable type of 

aga id jual targets. Every probable variation with respect to “interference.” machine has been evolved, the aeroplane will play an 

of wa nditions was re important part in the 

duced t have a vivid strategy of the future, 

' f the par = . eam This conviction has been 

t i hen a d deepened as the result of 

ir ships t the experiments carried 

! amed in col out by Ely and Curtiss in 

int t y were hull the effort to produce a ma- 

down, the irned, simul chine suitable for naval 

r points to scouting The Curtiss 

arboard ind, moving at “Triad,” as it has been 

g ywoed in echelon, o1 called, has shown that it 

diagon ormation, de- can start and alight from 

1 thei broadsides a calm sea, and the work 

‘ ngle target 9.000 of this remarkable ma- 

to 12,000 rds distant chine, following the feat 

Pile maneuver, seen. as 1 of the late lamented Ely 

aw it. on a glorious Sep- in alighting on the deck 

iber afternoon, was a of a warship and starting 

and pictur- therefrom, which has been 

na spectacle repeated on other oe 

th fifty square miles of casions, has carried the 

the sappvhire-blue ocean for aeroplane scout a_ long 

4 stage and ten thousand step forward toward the 

men orn a three-mile line stage—still a long way 

of battleships for audience distant—when it can be re 

Two or t points off garded as a perfectly relli- 

board bow of the able medium for naval 

North Dakota,” and some scouting. The exigencies 

fo niles distant. was the of naval warfare demand 

target , h was being that the aerial scout shall 

towed at ( knots on the be capable of starting on 

cam ourse that we were : 4 its mission and gathering 

a rie h bs mgetnt os ‘Aerial gun practice, however, is not confined to one-pounders and three-pounders. The Springfield gi amet age ae per 

at ais ie “ir Wa rifle, whose bullet, at 45 degrees elevation of the gun, reaches aheight of 6,800 feet, is such an effect- weather. With the pal 

ead iat of thie, Mae, ive piece that it will afford no inconsiderable defense against any aeroplane that might attempt to ak tom ot ieee 

, execute feats of bomb-dropping.’”’ dae F . ae 

ond D and ship is impossible; and it Is 

bevond ship. I could see dificult to imagine any 

oth eleven battleships steaming abreast, each Every era of naval history has been fruitful, in form of sustaining device that would carry an aero 

ike the “North Dakota,” crowded on its bridges and varying degrees, in novel inventions and improve- plane over the waves of a rough sea at the speed 

forecastle deck with eager spectators of the attack. ments and the many new problems which they have which is necessary for flight. It is possible that the 

The firing division, six miles distant from the target, inevitably introduced. High explosives, electrically- solution of the difficulty will be found in the construc- 

a ome seven miles off the port bow of the farther operated mines, smokeless powder, the rapid-fire, high- tion of special aeroplane tenders—high-speed vessels, 

nd of our line And so, from the observing fleet, we velocity gun, the automobile torpedo, the torpedo with long, unobstructed reaches of deck, suitable as 

yatched the four ships maneuver, now firing at the boat, the destroyer, and the submarine have each in starting and landing places for the machines. Such 

extreme bearing, for the whole broadside, forward, turn exercised their powerful influence upon the de- vessels, if they were provided with large rudder area 

1 turning to bring the batteries to the extreme sign and maneuvering of ships. To-day there has ap- and designed for unusually quick maneuvering and 

bea g al and throughout it all, at the target, there peared a new engine of warfare, more puzzling than rapid changes of speed, should be accessible for the 

soared majestically skyward those snow-white col- any of its predecessors, because, unlike them, its oper- safe return and landing of aeroplanes, even in con 
imns of water that told of the accuracy or otherwise ations are not confined to the sea, but have invaded siderable stress of weather 

the shooting an entirely new element—the air But to return to our log, which, if it is to be true 

On other days individual ships would attack two Although the attitude of the Navy Department to its name, must contain a record, not o* theories and 

















Then the fovr-funneled cruiser ‘North Carolina’ drew up abreast of the targets and opened fire with a ranging shot, which missed. The second shot struck 
the piece of scantling which was fastened across the top of the target, cutting it in two and allowing the cloth to droop. The effect on the 
firing was instantaneous ; for the range being now known, the gunners put shot after shot through the targets.’’ 
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opinions, but of the actual work of the Atlantic fleet 
on the Southern Drill Grounds, as seen by civilian 
eyes, and of the impressions which it has left upon the 
civilian mind. 

One of the most instructive and novel of the many 
yisits paid to other ships of the fleet was an early 
morning trip to the “Michigan” for the purpose of wit- 
nessing aerial target practice. On mounting the gang- 
way we found that the quarter deck had been turned 
into a veritable kite factory. Yards of red bunting, 
reels of wire, and a plentiful supply of light pine 
scantling was in the process of being built up into a 
number of box kites and several square targets meas- 
uring each about twelve by fifteen feet. 

Now the handiness of the sailorman is proverbial; 
but I never knew till I got aboard the “Michigan” 
that he was an expert kite builder, and since I am per- 
fectly certain that the building of box kites is not to 
be found in the curriculum at Annapolis, I may be 
pardoned my surprise and appreciation at seeing a 
stalwart lieutenant, armed with hammer, pliers, and a 
bag of wire nails, knocking a box kite together with 
as much facility as he would handle a sextant or a 
range finder, plot his ship’s course, or bring a 20,000- 
ton battleship to her moorings. 

The box kites completed, they were flown in a group 
of three from the stern of the “Michigan;” and after 
much hauling and slacking, and, or shall we say “back- 
ing and filling,” were coaxed out of the bewildering 
cross currents of air, which formed the aerial wake of 
the ship, into the light and steady breeze which was 
blowing. The end of the cotton rope to which the 
kites were attached was made fast to a steel wire, 
which led through a haul-down block up to an extem- 
porized winding drum, at the head of the port gang- 
way to the boat deck. As the wire was paid out, the 
targets were attached to it in the position shown in 
our engraving, and when they had been lifted to a 
height of some 300 feet above the water (the limit 
of the lifting power of the kites in the light air which 
was blowing) they were ready for the firing. 

Two ships had been delegated to the work of de- 
stroying the enemy; and as soon as the targets were 
ready one of the “Connecticut” class of battleships 
steamed rapidly out from the fleet until she was 
abreast of the targets and about 2,000 yards distant 
therefrom. She opened fire with her starboard battery 
of 3-inch, 14-pounders; fired some two or three dozen 
rounds; and then steamed in at full speed to take a 
closer look at the targets and see how often she had 
winged the enemy. Not a single shot had found the 
mark! Then the four-funneled cruiser “North Caro- 
lina” drew up abreast of the target and opened fire 
with a ranging shot which missed. The second shot 
struck the piece of scantling which was fastened 
across the top of the target, cutting it in two and al- 
lowing the cloth to droop in the center. The effect on 
the firing was instantaneous; for, the range being now 
known, the gunners put shot after shot through the 
squares, making a total of about a dozen hits. The 
different results accomplished by the two ships showed 


clearly the need for 
some form of tracer 


later. The sharper report, by my timing, reached the 
“Michigan” in about 214 seconds’ time; the second 
report in about 5% seconds’ time. Now the velocity of 
the shell when it leaves the muzzle is about 2,800 feet 
per second; the velocity of sound is about 1,140 feet 
per second. The distance from the gun to the “Michi- 
gan” and the target (which was about 300 yards astern 
of the “Michigan”) was about 6,000 feet, so that the 
sharp report traveled to the ship at the velocity of the 
shell and the duller, muffled report at the velocity of 
sound. 

Now here is a pretty little problem in acoustics 
which we present for consideration. How came it 
that the first report of the gun reached the ear in 
about half the time that it should have taken, by all 
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‘*The ordinary gun mount on board ship allows an 
elevation not much above 15 degrees. For suc- 
cessful defense against aeroplanes, a higher eleva- 
tion is necessary.’’ 


the laws of acoustics, in making the journey? Some 
one on the ship suggested that the first report was 
due to the noise of the shell as it passed the ship. 
But the “scream” of a shell is continuous, rising to 
its maximum intensity as it passes the listener, and 
dying away as the distance increases. Another sug- 
gestion was that a part of the sharp sound wave of 
explosion traveled in the attenuated air immediately 
behind the shell, being, in fact, “paced” by the shell, 
and that this portion of the air wave was sufficient to 
produce the loud, snappy effect above referred to. 

The ordinary gun mount on board ship allows of an 





such as I described In 
the last section of the 
log, dealing with night 
firing, to show the 
the course of the 
shells through the air 
and enable the sight- 
setter to make the 
proper corrections on 
the sight bars. 

During the progress 
of the firing, the ord- 
nance engineer of the 
“Michigan,” who had 
charge of the kite fly- 
ing, drew my atten- 
tion to a phenomenon, 
which he suggested 
would form an inter- 
esting subject of 
speculation for the 
readers of the Scren- 
Tiric AMERICAN, He 
asked me to note that 
after a 3-inch gun 
Was fired, two distinct 
reports of the dis- 
charge were notice- 
able—one a sharp 
characteristic snap, 
Which seemed to come 
from the locality of 








elevation not much above 15 degrees. For successful 
defense against aeroplanes, a higher elevation is neces 
sary, and an experimental one-pounder is now being 
developed by the Bureau of Ordnance which, at an 
elevation of 45 degrees, will throw its shell to a 
height of 9,000 feet and a maximum range of 6,100 
yards. With 85 degrees of elevation the shel! will 
reach a maximum height of 18,000 feet 

Aerial gun practice, however, is not confined to one- 
pounders and three-pounders. The Springfield rifle, 
whose bullet reaches a maximum height of 6,800 feet 
is such an effective piece that it will afford no incon 
siderable defence against any aeroplane that might 
attempt to execute those feats of “bomb dropping” 
which are so popular a subject in the pages of the 
magazines and the Sunday papers. This rifle fires a 
0.30 bullet with a muzzle velocity of 2,700 feet per 
second. Held at an angle of elevation of 45 degrees, 
the bullet will reach a maximum height of 6,800 feet 
and travel to a maximum range of 5,500 yards. 

(To be continued.) 


The Demand for Young Men in Electrical 
Engineering 
By Dugald C. Jackson, of the Massachusetts 
Institute of Technology 


A NY branch of engineering is an exacting mistress 
for the man who makes it his profession; and 
this is particularly true of electrical engineering, 
which demands from its followers an unusual breadth 
and variety of industrial knowledge because it enters 
into the processes of almost all of the great indus- 
tries found in the nation. The scope of an electrical! 
engineer’s work may be indicated by many striking 
examples. Both of the world’s means of quick inter- 
communication, the telegraph and telephone, use elec- 
trical processes, and those of the telephone are so 
complex that they demand in their management a 
high class of engineering skill. City, suburban and 
interurban traction systems have fallen almost en- 
tirely under the monopoly of the electric motor, and 
railway freight traction over mountain divisions of 
steam railroads seems likely to soon come under the 
same influence. The electrical transmission and dis- 
tribution of power have put artificial illumination of 
streets and houses on a plane never previously reached 
or imagined, and their processes are being constantly 
improved and extended “ven in the manufacturing 
industries, the use of electrical power has served to 
increase the output and decrease the cost of product 
in many different kinds of works, and the utilization 
of electric power is therefore greatly enlarging 
It is obvious that adequate training for a profession 
that brings its followers into contact with so many 
of the activities and nearly all of the industries of 
the nation must consist essentially of those principles 
of science and humanity which are fundamental to 
all, and an electrical engineering course must there- 
fore be made strong in chemistry, physics, mathe 
matics and 
mechanics, and those 


tt 
applied 


subjects must be as- 
soviated with the 
study of machinery 
stationary structures, 
hydraulics and steam 
engineering. Also 
along with these, ex- 
tended study is re- 
quired of the funda 
mental nature of the 
flow of electric cur- 
rent, the phenomena 
of electromagnetism, 
and the ways in which 
these may be usefully 
applied in the world’s 
activities and particu 
larly in industria! af- 
fairs. Very littie time 
can be given to those 
features of engineer- 
ing pract*ce which are 
of a nature which can 
be mastered with 
comparative readiness 
by observation after 
graduation. An ap 
propriate electri 
cal engineering cours¢ 
sufficiently occupies 
the time available for 





undergraduate studs 





the target, and the 
other a more muffled 
Teport which reached 
the ship a few seconds 


‘‘An experimental one-pounder is now being developed by the Bureau of Ordnance, which at an elevation of 
45 degrees will throw its shell to a height of 9,000 feet; and with 85 degrees of elevation will reach a max- 
imum height of 18,000 feet.’’ 


if it is confined to cul 
tivating a knowledge 
of scientific and eco 
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Simple Patent Law ; 


The Inventor’s’ Department 
Patent Office News ; 


Inventions New and lateresting 








A New Process for the Felling of 
Trees 
By Dr. Alfred Gradenwitz 
‘THE ittemmpts from time to time to cut 
trees with a wire heated by electricity 
so far ha not given satisfactory results 
Now a Berlin inventor, Mr Hugo 
CGiantk has recently sueceeeded in design- 
ing an extremely simple device for th 


mechanical felling of trees. The trunks are 


eut by the friction of an ordinary steel 
wire about one millimeter in diameter (No. 
IS BAS wage whieh hown by practi- 
eal tests. is able to saw through a tree about 
2X) inches in diameter, in six minutes 

The steel-wire, driven by an electric 
motor, is heated so intensely by friction on 
the wood as to burn a thin carbonized kerf, 
which is both smoother and cleaner than 


the cut of asaw. The charcoal layer adher- 


ing to the trunk is extremely thin and 
allows the ture and any disease of the 
wood to distinetly recognized It 
enables the tree to be marked with chalk, 
and at the same time serves to preserve 
any trunks that may be left temporarily 


in the wood 
Unlike other saws, this felling machine 
will work freel ven on the thickest trees, 


without requiring any wedges to. be inser- 
ted into the eut; for instead of any shav- 
ings we have only smoke and steam and 


hence there is no danger of the 


becoming »bstructed The trees may be 


eut close to the ground, or even below the 


ground as far down as the beginning of 


the roots will permit. In the 
safely left in the soil. 
steel 


the stump may be 
The electric 


wire is placed where 


motor that drives the 
is not in danger of 


being struck when the tree falls 


While mechanical operation is in itself 
nuch more rapid than hand-labor, a 
further acceleration is derived from the 


absence of any intervals of rest between 


two cut As a new 


piece of steel wire 
eosting but a few cents is taken for each 
eut., there is no loss of time due to the 
sharpe ning of saws, ete Only one man 18 


required 


two men working with band saws, and the } 


larger the tree the higher is the relative 
cutting speed 


When 


availabie, it ean be 


electricity is not immediately 


gene rated by any 


existing steam or water plant It may 


frequently be found advantageous to use 


a portable power-plant consisting of a 10 
horse-power gasoline motor and dynamo 
which may be installed temporarily in a 


central location A flexible cable may 


connect the dynamo with the felling 
machine which ean be readily transported 
and operated by one map 

An important advantage of the new 
method arises from the absence of any 
waste, the cut only two millimeters 
0.079 inch 


smooth and level, whereas axes and saws 


in thickness being perfectly 


; 


are bound to injure the trees to a con- 


siderable extent. 


Review of the Report of the 
Commissioner of Patents 
fies. Commissioner of Patents, Hon. 

Edward B. Moore, in his report to 
of the 


year ending June 30th, 1911, makes some 
regard- 


the Secretary Interior, for the fiseal 


very vigorous recommendations 


ing needed legislation for the United States 


Patent Office, besides touching upon the 


accomplished along the line 


work already 
of improvement in that branch of the 
service, 


The Commissioner reports the work of 
the Offiee'to be in a 


dition and practically 


ry satisfactory con- 
up-to-date in all its 


t ‘ 


branches. He states that while Congress 


has been fairly liberal in its appropriations 


for the increase of salaries and providing 


eut’s | 


latter case | 


to operate the machine as against | 


rf! new positions, thereby enabling the insti- 
tution of many needed reforms, there is 
still a certain percentage of separations 
from the Office of trained examiners who 
accept offers of larger alaries from outside 
firms and corporatin... The Commis- 
sioner, however, does not ask for an increase 
in the salaries of the examining corps at 


this time. 
Gains in Efficiency and Economy. 


The Commissioner reports that a saving 
of from five to six thousand dollars annually 
has been the result of the change in the 
manner of printing certificates of trade. 
mark registration, and that this saving 
will he continuous annually. 
in the rules of practice relating to trade- 
marks, which were effective November Ist, 
1911 are expected to accomplish a con- 
siderable saving of time to examiners in 
searching this enormous class of applica- 
tions. 
that the examiners search through some 
20,000 pending applications, which are in 
the various stages of prosecution. It is 
proposed to have the same rules apply to 
applications for the registration of trade- 
to applications for 


marks as now apply 


nr | 
The changes 


At the present time it is required | 


present time is to avoid all unnecessary 
duplication of work and relieve the ofticers 
of the various branches of much work that 
has become burdensome to all concerned 
Mr. Moore 


states that it is practically the unanimous 


as well as wholly unnecessary. 
opinion of inventors and manufacturers 
throughout the country that one appeal 
should be eliminated in the Patent Office 
in order to save the great cost and loss of 
time now involved in obtaining a final 
adjudication and 
patent. 

He further states that he kas been sup- 
ported widely in this effort to facilitate 
business, and states that this is an im- 
part of the plan to 


consequent 





portant expedite 
business and to grant patents to inventors 
within a which 
have demanded, and to _ which 

are entitled. Bills embracing the 


reasonable time, they 
they 
sub- 


stance of this recommendation were intro- 


duced by Senator Smoot and were passed 
| by the Senate. No action, however, was 
taken upon these bills in the House. 

Other 
strongly advocated by the Commissioner. 
' One provides for the filing with an applica- 
tion for patent, in addition to the draw- 


measures of importance are 

















patents; 


abandoned, the applicants still having the 
right to file new applications if desired. 

Plans are under way to accomplish an 
economy in the method of publishing and 
issuing the Oficial Gazette, to the extent 
of saving between eighty and ninety thou- 
sand dollarsa year. This will, it is believed, 
increase the efficiency of the Gazette as a 
work of reference, reducing its bulkiness 
and making it more compact and easily 
| handled. 


Legislation. 
The Commissioner renews his recom- 
|mendations with regard to the urgent 
legislative needs of his Office. Paramount 


is the bill recently reintroduced by Mr. 
Oldfield, the Chairman of the House Com- 
mittee on Patents, which provides for the 
‘elimination of one of the appeals within 
| the Patent Office. This measure contem- 
| plates the consolidation of the board of 
examiners-in-chief with the Commissioner 
assistant commissioners, 
judicial tribunal to hear 
appeals taken from the primary examiner. 
It is argued by the Commissioner that this 
will accomplish an immense saving in time 
for the passage of appeals through the 
*atent Office and will also be a saving in 
money to the inventor, who will thus be 
| relieved of the necessity for paying for a 
double appeal in the Patent Office in car- 
|rying his cases through to the Court of 
| Appeals of the District of Columbia, the 


and the two 
forming one 


'eourt of last resort in such cases. 


‘action by the Patent Office. 
| . 
aimed to cause the more speedy prosecu- 


Portable device for mechanical felling of trees. 


that is, they must be amended | ing, two photographie copies of such draw- 
. " . " | 
within one year or the application becomes 


ing. This imposes upon every applicant 
for patent an additional statutory require- 
ment, to wit, to file with each application 
of which a signed and attested drawing 
forms part, two photographie copies of 
such signed and attested drawing. The 
purposes of this requirement are to guard 
against and enable the detection of un-| 
authorized changes in the original draw- 
ing or abstraction of such drawing and 
substitution of another; and to lessen the 
danger of serious mistakes on the part of 
the Office in failing to detect interferences 
between co-pending applications for the 
same invention. 

An important measure is that which 
requires that an application for patent shall 
be prosecuted within six months after any 
The bill is 


tion of applications and should have the 
effect of preventing the holding of appli- 
eations within the Office for a great length 
of time for the purpose of extending the 
patent period. 

The Commissioner also urges the passage 
of the bill which authorizes the issuance of 
certificates of correction in cases where 
the patent as printed does not conform to 
the record. 

In connection with the recommendation 
for elimination of one of the appeals in the 
Patent Office, the Commissioner furnishes 
a table showing the extent of the heavy 
appeal docket for the fiscal year, which 
epitomized, shows the number of inter- 








The policy of the Government at the 





ferences declared to be 1,537; appeals to the | 


grant of | 





| examiners-in-chief, 1,102; appeals and 
petitions to the Commissioner, 2,912, 


The Heany Cases. 


The Commissioner reports the termina- 
tion within the Office of the investigation 
arising out of the original criminal trial of 
Heany, Barton and Everding, for forgery 
and violations of Sections 5403 and 5440 of 
the Revised Statutes. The criminal trial, 
which resulted in the conviction of Barton 
| and Everding and the acquittal of Heany, 
| was followed by the Commissioner’s order 
against Heany to show cause why certain 
interferences in which his applications were 
involved, should not be dissolved and his 
applications included therein and other 
applications also tainted with fraud should 
not be stricken from the files and treated 
as a nullity. The hearings resulting from 
this order were before the First Assistant 
Commissioner, owing to Mr. Moore’s being 
occupied with other important duties con- 
nected with the Buenos 
Aires and the conference at Washington, 
The hearings began in the summer of 1910 


eonference at 


and lasted for several months. 
The conclusions reached, ordering that 
the Heany applications be stricken from 
| the files, as s@t forth in the First Assistant 
Commissioner’s decision printed in the 
Official Gazette of October 24th, 1911, meet 
| with the Commissioner’s unqualified ap- 
proval, and Mr. Moore also takes occasion 
|to express his appreciation of the valuable 
|assistance rendered by former Examiner- 
in-Chief L. H. Campbell, Mr. F. C. Skinner, 
at present Examiner-in-Chief, and by Mr, 
Eugene D. Sewall, Examiner of Classifica- 
tion, who acted as a Board in the original 
investigations preceding the criminal trial; 
and of the services rendered by Mr. Skinner 
and Jesse C. Adkins, Esq., at the trial, and 
by Mr. Adkins and Chief Law Exami- 
ner Webster S. Ruckman, during the 
investigations arising out of the order to 
show cause. 
Mr. Moore states that the Department 
of the Interior and the Patent Office are to 
| be congratulated at the very satisfactory 
|termination of the criminal case and the 
| Office investigations as well. He reiterates 
|his statement made in a previous report 
| and to the press that the Heany case is the 
only one of its kind that has ever oceured 
in the Patent Office during the 117 years of 


|its history. 


The Patent Bar. 


The Commissioner invites attention to 
the necessity for legislation which would 
result in the establishment of a patent bar. 
It is strongly urged that a law be enacted 
which will provide that before an indivi- 
dual shall be permit‘ed to practice before 
the Patent Office, he be required to pass an 
examination as to his moral, legal and 
technical qualifications, and that a com- 
mittee be appointed by the Commissioner 
of Patents composed of officials in the 
Patent Office and patent attorneys of 
well-known standing in the profession, 
who shall conduct the examination under 
the Commissioner’s supervision, the report 
of such committee to be subject to his 
approvai. 

The Commissioner states that a redraft 
of a measure looking to this reform will 
with the Secretary’s approval, be prepared 
and presented to Congress in a short time. 


Scientific Library and Other Matters. 


A complete reorganization of the Seien- 
tifie Library is contemplated by the Com 
missioner, who states that a classification 
of the enormous amount of foreign pub 
lications, including patents and works of 
reference, and books of great value 
attorneys and examiners in their searel 
for anticipations in the arts, is an imme 
diate necessity. The Commissioner # 


disirous of having the whole subject 


a <a AHN NTI earn 


a emma 
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thoroughly digested, so that it will be 
readily accessible and thereby do away 
with much expense and loss of time. 

The Commissioner asks for an additional 
force to aid in this work, and also requests 


an increase in the force of translators. 


International Conferences and Treaties. 


The Fourth International Conference of 
American States held in Buenos Aires it 
1910, and the Conference of Washington 
of the International Union for the Protec- 
tion of Industrial Property, 1911, are both 
referred to by Mr. Moore as being pro- 
ductive of much good in the harmonizing 
of international relations with regard to 
patents, trade-marks and copyrights. The 
three conventions adopted at Buenos Aires 
were prepared by Mr. Moore and are 
strictly in the interest of the manufacturers, 
inventors and authors of the United 
States. These three conventions have all 
been by the United States 
Senate and are awaiting ratification by the 
twenty Latin American repre- 
sented, several of whom, it is understood, 
have ratified them, and others still have 


approved 


nations 


them under consideration. 

The conference at Washington to amend 
and consider the Paris Convention of 1883, 
was attended by delegates from forty 
nations, including nations adherent to the 
aris Treaty and those specially invited to 
participate, but who had no voting powers. 
Important conventions affecting changes 
in both the patent and trade-mark laws 
were discussed at the conference, and the 
final convention was adopted and signed 
by the delegates subject to the ratification 

The lan- 
French as 


of their various governments. 
guage of the conference was 
provided by the Treaty of Paris. 

Mr. Moore, who was chairman of the 
American delegation, states that it was the 
announced opinion of all the delegates 
present that it was the most 
eonference of the Union ever held. He 
states that aside from the very desirable 
changes of the laws of nations relating to 
there is another 


suceessful 


patents and trade-marks, 
underlying these 


bring 


important reason why 
conferences | are They 
together men familiar with the subjects to 
be discussed, who become well acquainted 
and talk over their differences not only in 
formal session, but in private conversation, 


desirable. 


while mingling socially. 

During the conference 
received a cablegram announcing the pas- 
sage by the German Reichstag of a law 
upholding the treaty between Germany and 
the United States, providing that patents 
should not be 


the Commissioner 


inventors 
the German government for 


of American 
revoked by 

failure to work or manufacture the same in 
Germany within four years, provided, how- 
ever, the manufactured in the 
United States in the same period of time. 
Mr. Moore personally negotiated this 
treaty with Germany and in addition suc- 
ceeded in accomplishing the revision of the 
laws of Norway, Sweden, and Switzerland, 
so that the manufacture of patented inven- 
tions in those countries by United States 


same 18s 


citizens is not longer required in order to 
sustain their patents. It is thought that 
several other countries will speedily follow 
this example. 

Urgent Need for New Quarters for the 

Patent Office. 

As a climax to his other very strong and 
recommendations, the 
with renewed 


well-considered 
Commissioner reiterates 
emphasis the very imminent need of new 
quarters for the United States Patent 
Office. He offers in his report two remedies 
for the over-crowded and wholly inade- 
quate conditions that The 
first is a complete remodeling of the present 
building in accordance with plans which 
he has drawn up and which have been 
approved by the Supervising Architect of 
the Treasury and the Architect of the Capi- 
tol. The second is the construction of a 
new building on the site immediately | 
north of the library of Congress, and which 
was contemplated by the Daniels bill, 
introduced in the 61st Congress. 

The Commissioner urges many excellent 
reasons in support of his contention, not | 
the least of which is the constant danger 


now exists. 


| Henri 


from destruction by fire which threatens} BECENTLY PATENTED INVENTIONS. 
These columns are open to all patentees. The 


the valuable archives of the Patent Office, | ,,,,nes® Col inserted by special arrangement 
and the loss of which would work irrepar-| With the inventors. Terms on application to the 
able damage to the commercial interests of oe a ee 
this country. Considering the fact that |— 

there is a net surplus in the United States 
Treasury earned by the Patent Office and 
paid in by the inventors amounting to 
more than seven millions of dollars, the 





Electrical Devices, 


AUTOMATIC SWITCH.—Joun L. PoLK, Me- 
nands, Albany Co., N. Y. This automatic switch 
is for use in controlling electric currents, the 
‘ rae" . ‘ |} switch in one of its movements being auto- 
Commissioner believes it only fair that part, | matic. and also sluggish in its pm More 


if not all, of this sum should be expended | particularly stated a switch is provided having 
in the furnishing of larger and better|a lever movable by hand in one direction and 
quarters, with modern facilities for the movable in the opposite direction by the action 
force, which would then be in a position <0 gels Oe a ee ne 


to accomplish the best possible results in 
the work for which the outside inventive 
publie pays the total cost. 

This is a matter in which the whole 
country is interested and it should be the 
avowed determination of every manufac- 
turer, merchant and inventor in the United 
States to aid in every way possible, within 
his power, the building of a newer, greater 
and safer Patent Office. 











Death of Examiner McKee 


] OBERT M. McKEE, an assistant 
examiner in the United States Patent 
Office, died at his home in Washington on 
November 5th. Mr. McKee was the oldest 
examiner on the force, being in his eight- 
ieth year. He was a native of Hanover, 
Chautauqua County, New York, served in 
the Army of the Potomae during the civil 
War, and gained an enviable reputation as 
a tenaher in the Washienten eetdh aad sure of a dash pot for the purpose of retarding 
aie wis an g om pu tin SCHOOIS, | the movement or rendering it sluggish, the 
being up to 1876 supervising principal of | idea being that when the switch lever is in 
one of the prominent school districts. In|one of its extreme positions it closes one 
1885 he entered the Patent Office as an|@lecttic circuit and a few moments afterward 
assistant examions and tes Gee cei that circuit and automatically closes 
eaane am examine : a y you another. A plan view is shown herewith com- 
examined pneumatic and other door checks | plete, the lever occupying its extreme position 
While nearly cighty years of | to the left and closing one of the circuits. 
COLLAPSIBLE HANDLE CAN.—E. G. Ca- 
NEPA, Portico Vittorio Emanuele, 4A, Genoa 
paih 08 Z f bei te ie Italy. This invention relates to metallic ves- 
ana t ” appearance of being ten y ars | sels and cans, the object being to produce an 
under his real age. He was able to per-| article at cheap price and easily carried by 
form his duties in a most satisfactory man-| minimizing the space occupied in packing. 
ner up to his last illness of nearly three | These results are obtained by forming the | 
ths He was genial, kiediy. nosseteed | mouthpiece for pouring the liquid contained in | 
mon god © was gonial, Kin y, F panenne | the vessel in the shell of the same, and fur 
the ability to make and keep friends, was| ther by providing a yielding handle which, in 
skillful in his business, and able to do a/| packing, can be brought in contact with the 
man’s work to the end and will be greatly | »04¥ of the can, thus avoiding any projecting 


‘ . - | part. 
missed by the many who had business in 
| 

















AUTOMATIC SWITCH. 


and hinges. 
age, he did not seem an old man, having a 
bright, alert manner, a clear active intellect 








his special classes of invention. 62 Datevent 0k Gesu. 


FOLDING HAY KNIFE.—Lutuer L. Carr, 
Chalmers, Ind. The object in this improve- 
ment is to provide a novel construction of 
knife in which the blade can be conveniently 
folded into the handle so that when the knife 
}is not in actual use, the blade will be housed 
within and protected by the handle, the han- 


Notes for Inventors 


Electric Lamp as a Bed Warmer.—John 
Alden of Boise, Idaho, has patented (No. 
1,004,956) a bed warmer which includes a 
metal casing covered with asbestos so that 
it wil! not burn the feet of the sleeper and 
having an opening through which the heat 
from an electric lamp in the casing can 
escape to heat the bed. 





Imitation Air Voyage.—In a patent (No. 
1,005,061) Robert Macfarlane Murie of 
Invereargill, New Zealand, provides an 
apparatus for producing the illusion of 
traveling in an airship. The apparatus 
includes a dark room, a lift to support 
the passengers which is caused to move | 
up, down and sideways in the dark room. 
A sereen is arranged in front of the passen- 
gers and moving pictures are projected on | 
the sereen, the moving picture device and 
the lift being connected together so they | the knife, means being provided for holding 

: * . : the blade to the handle both in the opened 
will move in unison to heighten the} . 14 closed portions of the blade. The accom- 
illusion. panying view shows the knife with the blade 
in position for use. 

GRAIN SEPARATOR.—ChHartes G. 
Brancu, 1019 North Mosley Street, Wichita, 
Kan. The purpose of the invention is to pro- 





FOLDING HAY KNIFE, 


dle and the blade being so formed that the 
former operates as a stop to limit the open- 
ing movement of the blade at the proper 
point and the handle being provided with 
hand-holds for convenience in manipulating | 





Combined Aeroplane and Parachute.— 
William A. Crawford-Frost of Baltimore, 
Md., has patented (No. 1,005,609) an air- 








ship improvement in which a supporting | vide a device wherein all vibrating parts are 
plane is provided with openings and a 
parachute folds upon the top of the plane 
to close the openings and opens upwardly 
to extended position to operate as a para- 
chute when desired. 


A Concrete Floor With Glass Blocks.— 
L. J. Crochet, assignor, of Paris, 
Franee, has patented (No. 1,005,611) a 
readily removable paving block for rein- 
forced concrete floors, which is of glass, 
and has an external thread and is formed 
r its iter: ene wie @ Nght seems whieh riers and the like, thus dispensing with nolse, 
is adapted to receive a spanner so that and eliminating the great strain on the mecha 
the block ean be conveniently turned when} nism of vibrating or reciprocating parts. A 





GRAIN SEPARATOR. 


eliminated, the grain being separated by car-| 








it is desired to remove it. vertical longitudinal section is shown in the 


engraving. The toothed wheels sre very 
necessary since they thoroughly beat and 
shake up the straw so that the grain drops 
out of the straw. Screens and wheels work 
to secure cleaning action, thoroughly separat- 
ing grain and straw, so that only a small 
portion of grain is passed out through the 
stack. 

BALE CARRIER.—Epwarp H. Bounmn, R. 
F. D. No. 2, Rankin, Ill. A front presenta- 
tion of a bale carrier patented by Mr. Boehme 
illustrates this article, and the inventor's ob- 


} ject is to provide a simple, inexpensive and 


easily operated fork especially designed and 
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BALE CARRIER. 


adapted for lifting material, such as hay, 
straw, and the like, in bales, which will firmly 
hold, during elevation and transportation, a 
plurality of bales, and which may be easily 
and quickly engaged with and released from 
the bales. The levers cannot be disengaged 
until the trip rope is pulled. 


Of General Interest, 


HOD STAND.—Samvuev H. Moors, Phoenix 
Ariz. This invention {is an improvement in 
hod stands for use in holding hods for carry- 
ing brick or mortar, and the invention has 
for an object the provision of a novel con- 
struction of folding hod stand which can be 
adjusted to suit any size of mortar or brick 





HOD STAND, 


hod and hold such hod when applied to the 
stand at any desired angle. In practice the 
stand may be made of wrought iron of suit- 
able size and dimensions to give the necessary 
strength for supporting the hod and ihe de 
vice will be found useful for the purpose for 
which it is designed. The engraving shows a 
perspective view of the stand as in use, the 
hod being in position. 

FOLDING SCAFFOLD.--E. Zann, Rhodesia 
Park, Norwalk, Conn. Mr. Zahn’'s ievention 
relates to folding scaffolds for generai use, his 





FOLDING SCAFFOLD, 


more particular purpose being te provide @ 
simple, strong and efficient scaffold suitable 
upon the exterior faces of building walls and 
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d let out and drawn through win- 

he lik In order to erect the scaf- 

‘ own in the accompanying illustra- 

devi let out through the window, 

it ¢t ow bar lodges against the 

‘ wall upon opposite sides of 

“low take the platform within the 

the floor consisting of boards (shown 

rtted s first re d and taken 

Y t the top is next grasped 

d « practically through the win 
Housebold Utilities, 

AT COOKER \ Recsotp, 1120 Fox 

Bronx, New York, N. Y rhis inven 

i sirtight receptacle in which 

d. and mean losing this 

} s and volatile parts of 

will retained, thereby preserving 

r, | tir shrinkage and increasing 

' article of food, the use fo 

d is best adapted being the 

{ bon ams and pork shoulders, so 

heir favor, juices and aroma 


Nechanical Devices, 



























































VALVE J. D. Rowertson, 219 South Seeley 
Sir Chicage fil In this case the valve 
i is thimble form and fits over and 
secured to a cylindrical float filled with 
! unt materia is cork, to float the valve 
in -w i! ‘ is movably confined and 
guided in a ind means provide to limit 
dros t al from its seat. It is es 
pecially desig if tanks, to prevent overflow 
water, without interfering with the circu 
lation of alr and steam, the valve obviously 
sing ing forced tight to its seat by 
th is the Hquid level 
BLUE PRINT WASHING AND DRYING 
MACHINI Oscar Hoors, Grove Street and 
ch “ 4 n Eimburst, L. I New York 
\ t i itior f this machine is rep 
n t rraving herewith The inven 
to p i 1) hi hav x tw enodles 
belts, having sprocks nings at their sides 
° % 
o 
co) 
oO 
oO 
es «oe 











to the side of a barrel. The bung is made in 
two sections, so that the valve member may 
be readily disposed in position. 

CYLINDER GRINDING MACHINE.—Eb- 
MOND Srone and WILLIAM Svrone, 3510 South 
Wood Street, Chicago, Ill This invention re- 
lates to mechanism for grinding and dressing 
the interior surf s of hollow’ cylindrical 
bodies, such as ngio cylinders and the like. 
The Invention is used in connection with an 
ordinary machine shop lathe, and the illustra- 
| 
| 
| 
| CYLINDER GRINDING MACHINE, 
tion shows a plan of the lathe having the 
attachment mounted § thereon It sometimes 
takes hours to properly set and center a cylin 
der to be bored out, but by the present ar 
rangement it may be accomplished in a few 

nutes An important feature is the orbital 

vement This must always be positive and 
the grinding-wheel made to travel in the path 
f a true elr and doing the work accurately 
with all mechanical precision 


Railways and Their Accessories, 


CROSS TIE.—WittiamM E. Jones, Chase 
Mills, N. ¥ The object here is to provide a 
durable cross tie intended to replace the or 
dinary wooden tie now generally used, which 
can be employed with railroad track rails and 
the like, with which ordinary rail-holding 
mesas such as spikes, chairs and braces now 


et sf Tt 


CROSS TIE. 








generally employed can be used, which tends 
to prevent spreading of the rails, by means of 
which one or the other of the rails can be 
raised or lowered as necessary, which can be 
employed on straight track sections as well as 
on curves, and the employment of which per- 
mits t tracks to be easily and expeditiously 
ald and repaired The engraving herewith 
gives a plan view which shows the tie used 
to support a pair of track rails. 


Pertaining to Vehicles, 


HUB ATTACHING DEVICE.—Jerrerson 
D. Roperrson, La Plata, Md This improve- 
ment is in hub attaching devices for use on 
vehicle wheels and the like and has for an 
object to provide a novel construction by which 
the wear on the ends of the box fitted upon 
the spindle may be easily taken up and by 
| which the nut may be adjusted to take up 
j} this wear and may be locked in any described 
| adjustment upon the threaded tenon of the 


BLUE RINT WASHING AND DRYING MACHINE, 
which ar disposed against each other, and] 
which run ver rollers with sprocket tet 

journaled in a casing containing tanks, and 
k compartment for respectively washing and 
drying the ue prints The prints are con- 
veyed between th elts through the machine, 
and are introduced and removed at points out 

side the easing where the belts are spaced | 
from each other 

COMBINATION BUNG AND FAUCET 

Epwasn DD Wiisox, Sox 25, Strong, Kan. This 
invention ms reference to faucets, and it 
ha for its object the provision of a bung} 
having contained therein a valve mechanism | 
for use in controlling the flow of liquid 
through the receptacie, and through an open 
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HUB ATTACHING DEVICE, 

spindle and in which the locking devices for 
he nut may be released by moving the same 
ngitudinally in the direction of the axis of 
the spindle here is a locking bail for the 
1ub securing nut, which bail has a cross bar 
extending radially across the outer end of the 
nut in position to be grasped in pulling the 
bail to unlock the nut The engraving shows 
1 sectional view of the device as in use. 

Nort Copies of any of these patents will 
be furnished by the Screnriric AMERICAN for 
| ten cents each. Please state the name of the 
| patentee, title of the invention, and date of 


{ this paper. 





NEW BOOKS, ETC. 


Historicat AtLtas. By William Shepherd. 


New York: Henry Holt & Co., 1911. 
8vo.; 216 maps, 94 pages of text. Price, 


$2.50. 

This is one of the most valuabl 
has come to the reviewer's table in a 
In the first place, the data for the maps 
by 


atlases that 
very long 
time. 
have been compiled in 
an expert, also with the advice and assistance 


a most scholarly way 


of a splendid list of geographers and his- 
torians. In the second place, the maps, which, 
by the way, were printed in Germany, are 


magnificent examples of the cartographer’s 
art The combination of colors which are apt 
to very crude in atlases of American 
origin toned down and admirably 
trasted. It very difficult to call 
tion salient feature of this book, 
is of excellence. Among the 
teresting however, are those 
the various Routes of the Crusaders; 
clesiastical Maps of Europe; the very interest- 
ing the routes of the Medieval 
Commerce; the Seats of the Medieval uni 
versities; the Medieval Commerce of Asia; 
Plan of a Mediwval manor; the Age of Dis 
covery; the Principal Seats of War in Europe 
all the Growth of Russia; Na- 
poleon’s Campaigns; the Unification of Ger 
the Balkan Peninsula; the Common- 
of Australia; the Partition of Africa; 
of the Principal European 
Colonies, Dependencies, and 
Trade Routes; Localities in Western Europe 
Connected with American History; Localities 
in England Connected with American History ; 
the Indians in the United States; the New 
England Colonies; Campaigns in the American 


be so 
con 
atten- 
as it 
in 
showing 
the Ec 


are 
is 
to any 
uniform very 


maps, 


map showing 


in Centuries ; 
many ; 
wealth 
the Distribution 
Languages; the 


Revolution; Territorial Expansion of the 
United States; Organization of Territories; 
Slavery and Emancipation in the United 
States; Westward Development of the United 
States, and lastly, the Panama Canal. It 
would almost be ungracious to offer any crit- 
icism of this splendid work, but it is sug- 


gested that the 208th map, showing the seat of 


the War, might have two- 
page map to greater advantage, of 
this kind is very much needed. 


To MorTHeER. 
Chicago: 
cents. 

It is seldom that one can whole-heartedly in- 
such as this The 
mother-theme, too, must be well handled not 
to made ridiculous by distortion of values 
on the one hand, or by a cheap verbosity 
suited to meter the other. This being 
we take the greater pleasure in acknowledging 
the sweet dignity and the repressed yet strong 
appeal of the author's lines. Even in ending 
her sonnets with the rhyming couplet—a form 
now frowned upon—we believe she has selected 
the mode effective with such a theme 
and treatment. For all mothers, and for all 
children of mothers, this little gift book must 
strike a true and uplifting chord. 


Civil been made a 


as a map 


By Marjorie Benton Cooke. 
Forbes & Co., 1911. Price, 50 


dorse present-day poetry 
be 
un 


so 


on 


most 


Tue Hinpu-ArRaBic NUMERALS. 


Eugene Smith and Louis Charles Kar-| 


pinski. Boston: Ginn & Co., 1911. 8vo.; 

160 pp. Price, $1.25. 

Of all the numerous published monographs 
on our system of numerals, none can be said 


to present a complete history of their origin, 


adoption, and adaptation. The libraries of 
Europe and America have been searched in 
pursuit of the information embodied in “The 
Hindu-Arabic Numerals,” and all available evi 
dence has been carefully weighed and passed 
upon. The result is a reliable and fairly com- 
prehensive review of the subject, from what 
is known of the origin of the characters, the 


earlier of the place value, and the intro 
duction of the zero, to the development of the 


use 


system by the Arabs and its spread over the 
face of Europe. When we consider that this 
system has been in general use for but four 
centuries, and when we realize the amazing 
clumsiness of the Roman characters which it 
displaced, we must approach its history with 
an enhanced respect and with an increased 
gratitude for what the system has done for 


our civilization. 


Text-Book or Mecuanics. By Louis A. 


Martin, Jr. Vol. III. Mechanics of 
Materials. New York: John Wiley & 
Sons, 1911. 12mo.; 229 pp. Price, $1.50 
net. 

The author gives us a_ text-book of me- 


designed for colleges and technical 
four volumes. “Statics” and “Kine- 
matics and Kinetics” have preceded this, while 
“Applied Mechanics” is in preparation. The 
aim of the series is such an arrangement and 
of its subjects as will encourage 
to memorize 


for 


chanics, 
schools, in 


presentation 
the student 
to prove 


as well as to 
instead of simply ac- 


reason 
himself, 


cepting statements and solutions. The vari- 
ous stresses and strains are classified and ex- 
plained in this third volume, and diagram- 
matic sketches and notations lead naturally 
up to the appended exercises and examples. 
The answers to the interpolated problems are 
given together at the back of the book, and 


there are between forty and fifty review prob- 
lems given with the object of refreshing the 
memory and fixing principles indelibly in the 
mind. 





By David} 















and Queries. 


Kindly keep your queries on separate sheetg 
of paper when corresponding about such mat. 














ters as patents. subscriptions, books, etc. Thig 
will greatly facilitate answering your ques. 
tions, as in many cases they have to be re 


ferred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries. Full hints 
to correspondents are printed from time te time 
and will be mailed on request. 








(12565) L. G. asks: Kindly 
me if rocks, stones, and boulders grow 
lie and are in the earth. A. Rocks 
boulders do not increase in size they lle 
upon the earth or buried in it. Layers of 
rocks have formed from their materials being 
together under the ground by the 
of the earth them the long 
ages of the past. 

(12566) A. G. asks: I am ashamed to 
ask tell the speed at 
which air at 60 degrees and 15 pounds would 
rush into a perfect vacuum? I cannot find the 
information in two encyclopedias nor two books 
on physics. A. You need not be ashamed to 
ask at what velocity air will rush into a 
vacuum, since no ean answer it. Air at 
15 pounds pressure rushing into a place where 
there is no pressure will at that instant have 
an infinite velocity, the ratio of 15 to 0. From 
that instant the velocity will diminish until the 
pressure inside is equal to that outside, and the 
velocity will then become zero. Between these 
two velocities there will be all possible veloc 
No single velocity can given. The 
60 degrees does not affect the result. If aay 


inform 
as they 
such ag 
as 


pressed 


weight above in 


you, but can you me 


one 


ties. be 


text-book or encyclopedia gave a single ve 
lecity for this case, it would have to be marked 


if true.” 

C. A. P. asks: 
following 
the top 
than the bottom? 
The top of a 
road with the same speed 
which it is attached, e!se it 
wagon and go into the ditch. 
rotate around the 
the wheel would 


“Interesting, 
(12567) 
the 


Does 


Please answer 
column for 
wheel travel 
give explanation. 


queries ; 
faster 
A. 
wheel travels along the 
the wagon to 
would come off the 
All parts of the 
with the 
break into 


in 
of a 


your 
wagon 
Pl 


wagon 


ase 


as 


wheel also axle 


same speed, else 


pieces. Lastly, the motion of a wheel may be 
referred to the ground over which it moves, 
It will then be found to have a very curious 
motion. Mark a spot on the felloe with a 
chalk mark, so that you can see just where 
it goes with reference to the ground. As the 


wheel rolls along, the chalk mark coming down 
to the ground, is in contact with a point on the 
ground for an instant, and rises again till it is 
at the top of the wheel, and this it does every 


time the wheel moves as far as its own cir 
cumference. When the mark is half way down 
from the top it is in front of the hub, and 
when it is half way up again it is behind the 
hub. It has gone back the whole diameter of 
the wheel, just as it went up the whole di- 
ameter of the wheel. It moves down and up, 
| forward and backward, as it rolls around its 
hub, and moves along with the wagon as @ 
whole. The fact is, if the wheel does not 


slip, the mark stands still on the ground while 
it is in contact with the ground The fact 
also is that the mark at the top of the wheel 
moves forward twice as fast as the hub moves, 
The mark backward, seen from the 
wagon, from the time it is on the level of the 
hub moving down till it is on the level of the 
hub going up, and forward during the rest of 
its rotation. If you would the actual 
path of a point in the circumference of a roll 
board and 


moves as 


see 


take a circular piece of 
fasten a crayon into A hole at its edge; then 
roll the board along the chalk trough on @ 
school blackboard in such a that the 
crayon may trace its path on the blackboard. 
You. will have the curve described by the ptt, 
of the wheel along a vertical surface, just a8 
the wheel traced its curve in the air,; This 
curve is called in mathematics a cycloid. You 
will doubtless find a picture of it in any large 


ing wheel, 


way 


dictionary. This matter seems to make @ 

great deal of discussion. We are obliged t& 

print the explanation very frequently. 
(12568) J. S. K. asks: I am curious 


to know why, if the secondary terminals of @ 
transformer open, there is no apparent 
flow of current in the primary windings. For 
instance, take a bell-ringing transformer de 
signed to work on 110-volt alternating current 
at 60 cycles and to step the current down to 6 
volts. If the secondary terminals were ope® 
we detected no current flowing through the 
primary, but when the secondary was closed 
our instrument showed a flow of current im 
the primary. If you can give me the reason 
for this in the columns of your paper I will 
be under obligations to you. A. When the see 
ondary circuit of a static transformer is opea 
flowing . 


are 


it is perfectly idle, no current is 
through it, and no inductance exists betwee 
the primary and the secondary. In this case 


the primary acts simply as a choke coil, and 
the inductance of the primary upon itself cuts 
the current in the primary down to a small 
value. In your little bell-ringing transformer 
it is too small for your instrument to detect. 
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LEGAL NOTICES 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 








All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, ete. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 





ATENTS SECURED. OR FEE 


Free report as to Patentability. Liustrated Guide 
Book, and What To Invent with List of Inven- 
tions Wanted and Prizes offered for inventions 
sent free. VICTOR J. EV ANS & CO., Washington, D.C. 


New Practical Books 


Popular Hand Book for Cement 


and Concrete Users 


By MYRON H. LEWIS, C.E., and ALBERT H. 
CHANDLER, C. E. Octavo, 430 pages, 126 illustra- 


tions. Price, $2.50. 

— @ A concise and 
comprehensive treat- 
ise on the principles 
and methods em- 
ployed in the man- 
ufacture and use of 
concrete and its pro- 
ducts in all classes 

modern works. 
It is a standard work 
of reference cover- 
ing the various uses 
of concrete both 
plain and reinforced. 
Everything of value to the concrete user is 
given, including kinds of cement employed 
in construction, concrete architecture, inspec- 
tion and testing, waterproofing, coloring and 
painting, rules, tables, working and cost data. 
It is a thoroughly practical work, clearly 
written, systematic and logical in its arrange- 
ment, broad in its scope and gives a lucid 
explanation of, and a clear insight into the 
fundamental principles employed in concrete 
design and construction. The practical value 
of the book is enhanced by over thirty-five 
useful tables, and concise statements of rules 


and methods. 


























Drop Forging, Die Sinking and 
Machine Forming of Steel 


By JOSEPH V. WOODWORTH, author of * Dies, 
Their Construction and Use," " Punches, Dies and Tools 
for Manufacturing in Presses," etc. Octavo, 340 pages, 
300 illustrations. Price, $2.50. 


——_S @ A complete 
practical treatise on 
the hot and cold 
machine forming of 
steel and iron into 
finished shapes, to- 
gether with the 
stools, dies and ma- 
chinery involved in 
the manufacture of 
duplicate forgings 
and interchangeable 
hot and cold pressed 
parts from bar and 
sheet metal. It is a comprehensive and 
™ work, written by an expert, and 
treating fully on modern shop practice, pro- 
cesses, methods, machines, tools and details. 


Any of these books will 
sent, postpaid, on re- 
ceipt of advertised price 




















Munn & Co., Inc., Publishers 


861 Broadway New York City 





Correspondence 


[The editors are not responsible for 
statements made in the correspondence 
column, Anonymous communications 
cannot be considered, but the names of 
correspondents will be withheld when so 
desired.] 


If the Sun Were Suddenly Extin- 
guished 
To the Editor of Scienriric AMERICAN: 

Probably many readers of the SciEen- 
TIFIC AMERICAN have wondered what phe- 
nomenon would appear were the sun to 
be annihilated instantly. Many, I sup- 
pose, thought that the light would be! 
shut off immediately. 

With the following explanation and/| 
accompanying diagrams I shall attempt 
to show what the result would be. 

The diameter of the sun is known to/} 
be roughly 866,000 miles, and the speed | 
of light to be 186,000 miles per second. | 
Now, while the light of the sun appears | 
to come from a disk, it really comes 
from a curved surface, the center of 
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which is nearly 433,000 miles nearer us | 
than the edges. Let A, ., A’ be the visi- 
ble portion of the sun. (The figure is a 
cross section.) Then the light from the 
point B has a shorter distance to travel 
to the surface of the earth by 433,000 
miles, or more than 2.3 light seconds. 
Therefore, the light from B reaches the | 
surface of the earth 2.3+ seconds before | 
the light from A, A’. 

Now, supposing the light all over the | 
sun should cease instantly. The light | 
from B would stop 2.3+ seconds sooner | 
than the light from A, A’. 

Therefore, if the sun were suddenly 
annihilated, if one were observing at/| 
the time, about eight minutes (the time) 
light takes to travel from the sun to} 
the earth) after the sun would appear 
black at the center, gradually increasing, 
until 2.3+ seconds after the sun began 
to grow black, it would be entirely in- 
visible. 


Viola, Idaho. K. M. Apams. 


Why do Not Human Eyes Shine 
at Night? 
To the Editor of Screntiric AMERICAN: 

When hunting at night, one can see the 
eyes of animals shine pale green or red, 
when artificial light in directed on them; | 
the same is seen when motoring at night | 
with sheep, cattle, dogs, cats, etc. But | 
this is never seen with human eyes. Why 
is it? The eyes seem to be made exactly 
alike. I think the above subject a 
never before been discussed, in fact, when | 
I speak to anyone about it they say they | 
have not noticed it. Warter WINANS. | 

Surrenden Park, Pluckley, Kent. | 

[Your question “Why do Not Human! 
Eyes Shine at Night?” i» not difficult to | 
answer. The coat of the eye which car- 
ries the blood vessels, otherwise known 
as the choroid coat, is locally differen- 
tiated into a structure called the tape- 
tum. This tapetum, situated on the back | 
portion of the choroid coat, varies widely 
in different animals, both in appearance 
and detail of structure. : 

In the cat the tapetum, formed by a 
layer of cells containing crystals, is of a 
brilliant blue or green color, and it is 
the reflection and incident iridescence of 
light falling on this area that causes the 
eye to “shine” in the so-called dark. 

I have kept a cat’s eye preserved in 
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Non-Skid Tread 


Sold 








When you go to buy tires, please 
consider these facts about Goodyear 
No-Rim-Cut tires. 

The demand for these tires, in the 
past two years, has increased by 500 
per cent. 

That demand has compelled us to 
increase our capacity to 3,800 tires 
daily. 

Over 700,000 have been sold to 
date. As a result of their use—on 
tens of thousands of cars — these 
tires now outsell any other tires in 
existence. 

These are the tires you are bound 
to buy when you know the facts 
about them. 


Millions Saved 


No-Rim-Cut tires won their amaz- 
ing prestige by cutting tire bills in 
two. They have saved motor car 
owners many millions of dollars. 

These tires are the final result of 
13 years spent in tire making. Men 
ean never make tires any better. 

Then, our patented features make 
these tires proof against rim-cutting. 
With the ordinary tires— with 
clincher tires—23 per cent of all 
ruined tires are rim-cut. A pune- 
tured tire may be wrecked in a sin- 
gle block. 

Out of 700,000 of these patented 
tires, not one 


With these tires you save rim-cut- 
ting. You save the blowouts due to 
overloading. You get extra capacity 
without extra cost. For these pat- 
ented tires now cost no more than 
other standard tires. 

The result of this is, under aver- 
age conditions, to cut tire cost one- 


half. 


Now Double-Thick 
Non-Skid Treads 


Now we have added, for those 
who want it, a double-thick Non- 
Skid tread. 

Not any mere makeshift—not a 
flimsy, short-lived protection. This 
is an extra tread, about as thick as 
our regular, vuleanized onto the 
regular tread. 

This extra thickness permits of 
deep-cut blocks. Those blocks are 
made of immensely tough rubber. 
They present to the road surface 
countless edges and angles. And 
they don’t soon wear down. 

Danger of puncture is reduced 30 
per cent by this double tread. 

Each block widens out at the base, 
so the strain is distributed over just 
as much surface as with a smooth- 

tread tire. 





has ever rim- 
cut. Thatworry 
and expense is 
forever avoided. 

Then, No- 
Rim - Cut tires 
are 10 per cent 





Those are 
some of the doz- 


OoOoD ro en advantages 
over any other 


non-skid tread. 


No-Rim-Cut Tires > 


With or Without Non-Skid Treads 


No-Rim-Cut 
tires with this 








oversize. That 
is due to the fact of the hookless base. 
These tires are not hooked to the rims. 
That means 10 per cent more air 
—10 per cent greater carrying ca- 
pacity. And that, with the average 
ear, adds 25 per cent to the tire 
mileage. 


Non-Skid tread 
put an end to rim-cutting, an end to 
skidding and an end to overloading. 
And those are the three greatest tire 
troubles. 


Our Tire Book, based on 13 years 
of tire making, is filled with facts you 
should know. Ask us to mail it to you. 


The Goodyear Tire & Rubber Co. 


First Street, - Akron, Ohio 
Branches and Agencies in 103 Principal Cities 
We Make All Kinds of Rubber Tires, Tire Accessories and Repair Outfits 


Main Canadian Office, Toronto, Ont. 


Canadian Factory, Bowmanville, Ont. 
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This is Tom Thumb—one of the famous engines in the I H C line. 
Tom Thumb develops more than one-horse power. In the shop it will operate a 
lathe, drill-press, emery grinder or other small machines. It is powerful enough 


te pump all the water needed on the ordinary farm—will run the cream separa- 
tor, grindstone, bone cutter, churn, small corn sheller, washing machine, etc. 
This little work saver is exceptionally simple and strong and will give steady 
It isan I HC through and through. It is made 


economical power for years. 
and tested in the thorough 


of the same high grade materials and is built 
manner that distinguishes all 


1 H C Gasoline Engines 


Tom Thumb comes all complete, including 
governor, spark plug, batteries, tools, etc. 
No water tank is needed. The cooling is 
done by air. 





W rte for more information about | HC engines, They are 


na * many styles and sizes for every need. Lto $0 
horse power; stationary of portable; air of water cooled; 

it to operate on gas, gasoline, kerosene, distillate or 
sleohol. Alse gasoline and kerosene tractors, 12 to 45-horse 


power. Write now for catalogue and any special informa- 


ton you desire. Address 


Internetional Harvester Company of America 
(Incorporated ) 


15 Harvester Bldg Chicago US A 
















A Home Made Alternating Current 


Motor Read Supplement | 688 for a good, clear article by F. E. Ward, 
q E.E., on the making of a one-eighth horse power alternating 

current motor. The motor can be constructed by anyone of ordinary 

skill in the use of tools who has access to a screw-cutting lathe 
with a swing of nine inches or more. The motor is designed to run 
on the 100 to 120 volt, 60-cycle, single-phase alternating current 
circuit, now in wide-spread use for the lighting of dwellings. The 
motor will drive a 16-inch brass fan, a small lathe, or a 50-watt 
dynamo for generating direct current for charging storage batteries, 
and in fact will do almost any kind of work that can be done by 


one-man power. Order from your newsdealer or from us. 


MUNN & CO. Inc. 


361 BROADWAY 
NEW YORK 





























Before 
Subseribing 


for your periodicals, you should 
see our Catalog, containing a 
list of 3000 magazines and club offers, at 
prices that will surprise you. 

It.is the handsomest and most complete Magazine 
Guide ever published, filled with all the latest and best 
club offers at rates, lower than you think possible. 
YOU cannot afford to be without it. In ordering your 
magazines, be sure you use a HANSON catalog. 
Accept no substitute. The name HANSON §$stands 
for promptness and reliability in the magazine field. 
It is so accepted by all leading publishers. 


THIS CATALOG FOR 1912 is FREE for the asking. 
SAVE YOU MONEY 


We'll do the rest. 





It will 


WF Send us your name and address today. 


J. M. HANSON MAGAZINE AGENCY 
240 Hanson Block, Lexington, Ky. 


FILL IN THIS COUPON AND MAIL TO US 
J. M. HANSON, Lexington, Ky. 
Please serd me FREE of expense to me, this Catalog for 19 12. E> 








WAME 


Street Address or County 

















glycerin jelly for five years, which still 
shows undiminished iridescence when a 
ray of light is allowed to fall upon its 
tapetum. The eye of a horse kept for a 
like period gives the same result. 

In man the tapetum is insignificant,| 
and therefore the phenomenon of “shin- 
ing” at night is not observed. Between 
the tapetum of man and that of the cat 
we find all grades of development in the 
other mammals, and a critical examina- 
tion will show that the degree of “shin- 
ing” in the dark will vary according to | 
this development. R. W. Tower, Curator | 
of Physiology, American Museum of Nat- 
ural History, New York.] 





Association of Variable Star 


Observers 
To the Editor of Screntiric AMERICAN: 
naan “ " a 
Notice is hereby given that an associa-| 


tion of variable star observers has recently 
been organized in this country. All those 
interested in astronomy possessing tele- 
scopes of three inches aperture or larger 
are cordially invited to co-operate in this} 
work. This plan has received the indorse- 
ment of Prof. E. C. Pickering, director of 
the Harvard College Observatory, and 
monthly reports of the work of this as- 
sociation are sent to the Harvard Ob- 
servatory. Here is an excellent oppor- 
tunity for observers to render 
practical aid, and use their telescopes to| 
good advantage. The work is not diffi- 
cult, involves no mathematics, and re-| 
quires no experience Those desiring | 
further information respecting this line 
of observation work are requested to ad- 
dress WILLIAM TYLER OLcorT. 
Norwich, Conn. 





science | 


Zeppelin’s ““Schwaben ” 
(Concluded from page 472.) 
|honored aeroplane rudders, fore and aft, 
were removed—quite a _ revolutionary 
step, because they had always proved 
efficient. Only one set of them was now 
attached to a more graceful single rudder 
frame at the extreme rear, where they 
| were combined with vertical rudders and 
leleverly supported by the stabilizing fins 
It was found that thus friction and head 
jresistance was cut down, steadiness im- 
proved and the efficiency of all rudders 
wonderfully increased, for the big ship 
could now be turned completely within 
a circle of only 1,600 feet in diameter. 
It was surprising that the lifting power 
of the ship suffered nothing from the 








removal of its “aeroplanes:” the kite 
effect of the smooth cylindrical hull so 
well replaced theirs that instead of fall- 
ing below the floating power of the 
|“Deutschland,” that of the “Schwaben” 
was essentially increased by her greater 
speed. The inefficiency of an aeroplane 
which is very long in its line of motion, 
is improved in a dirigible by the small 
weight it has to carry dynamically per 
square foot of its immense surface. In- 
cessant experimenting with propellers is 
going on in the Zeppelin laboratory, and 
the “Schwaben’s” large four- and two- 
bladed ones showed increased efficiency. 
The brackets holding them were cleverly 
robbed of much head resistance and 
|turned into useful and ornamental steady- 
ing fins by a cloth covering. Structural 
lstrength was increased at the essential 
points. The cars and the cabin were built 
of corrugated aluminium. The size and 
strength of the pneumatic buffers under 
the cars was increased. The success of 
the “Schwaben’s” many passenger trips 
is not only due to her own greater power, 
but also to perfected methods of hand- 
ling rigid dirigibles. There are me- 
chanical docking devices in the new 
sheds which hold the ship securely until 
it is safe in the open air, so that it may 
enter and leave without danger. A rail 
on each side of the shed runs far out 
into the open through each of the doors 
at both ends. Each length of rail is 
made of two narrow channel plates, 
rivetted together back to back. Two sets 
of rollers run on each rail, each set 
bearing against the underside of the} 
upper flanges. Four steel cables depend 
ing from the airship’s frame can be made 
fast to the four sets of rollers and may 
all be slipped simultaneously. The two 
rails are so far apart that a dirigible 
lashed to them cannot be swayed if it 
has sufficient lift, and this may be ob- 
tained by removing passengers and bal- 

















Underwears come and under- 
wears go but “JAEGER” 
goes on for ever! If you have 
not yet wintered in Jaeger 


Underwear, it is never too late 
to begin. You will thank us 
later for urging you to it. 
Seven Weights to choose from 
Catalogue and Sampl 


free on request 





Dr. Jaeger’s S. W. S. Co.’s Own Stores 
New York: 306 Fifth Avenge, —d Maiden Lane. 
Brooklyn: 504 Fulton : 228 Boylston 
St. Philadelphia: 1516 , 3 ‘St, Chicago: 126 
N. State St. Agents in all Principal Cities. 








stifle ur feet as do the old fashioned 
gaan o ube : as. They protect the most vital 
part, the s of the shoe, from cold and damp, 
and allow the feet to bre athe. 
EVERYBODY NEEDS EVERSTICKS. 
Always for sale where good shoes are sold 


ACCEPT NO SUBSTITUTES. 
THE ADAMS & FORD CO. 


CLEVELAND, OHIO 








More brilliant than electricity 
or acetylene and cheaper than 
kerosene. Costs two ce ate per 
week. Casts no shadow, Most 
perfect light for stores, facto- 
ries, churches, public halis or 
the home. Makes and burns its 
own gas. Simple, durable and 
handsome. In use in ever 
ilized country in the worl 
dirt. No grease. No odor. Over 
two hundred different styles, 
Agents wanted everywhere, 
Write for catalog and prices. 


THE BEST LICHT CO. 
87 E. 5th St., Canton, 0. 





ROTARY PUMPS AND ENGINES 
Their Origin and Development 


An important series of papers giving a historical resume of 
the rotary pump and engine from 1588 and illustrated with 
clear drawings showing the construction of various forms 
pumps and engines. 8 illustrations. Contained in 
ments 1109, 1110, 1111. Price 10 cents each. For by 
Munn & Co., Inc., and all newsdealers. 


, AIR GAS! Latest Invention 


Gas makes 
kasautomatis ally! Cses 97% ordinary air! 
t, safest, most hygienic for lighting, 
and cooking! All conveniences of city gas! 















Standard-Gillette Light € Co.. > 4 Rites St., Chicago, U.S. & 
Broomell’s Vacuum Cleaner 


The “VICTOR’ 


We make a specialty of Electric 
Stationary Vacuum Cleaners for te 
sidence work, which you can install 
yourself in old or new houses, alo 
Stationary for Country Homes for 
use with Gasoline Engine, and the 
VICTOR Electric Portable. 


Send for printed matter. 
Buy direct and save mone}. 


Victor Cleaner Company 
York, Pennsylvania 


























Why not enjoy absolute comfort 
in your automobile over ail kinds 
of roads? You can accomplish 
—, this if your automobile is equip 
ped with the 
The New 1912 FLENTJE 
“= Automatic Hydraulic 
—— Jounce & Recoil oa 
in a class by itse 
“REST | IN THE WORLD® 
. In a short time you will savetbe 
cost of the preventers on tires and springs and engine and 
body of your car, 
Try a set on thirty days’ free trial and three years’ guare® 
tee, and be convinced of the correctness of my claims. 
$5000 a side to any shock absorber manufacturer to dit 
prove that The Flentje*’ is the best in the world. 
For further vm tee apply to 
ERNST FLENTJE, 1643 Cambridge St,, Cambridge, 
New York Branch: 1926 B’way, cor. 64:b St., Room 400 N. ¥- chy 
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Piclleme, 

With our complete line of 
Waterproofing Products, 
Dampproofing Compounds, 
Scientific and Technical 
Paint Products, we are in 


best position to solve your 
problems. 


All walls coated with Trus-Con Ston-Tex 


—_— 


ad 





TRUS-CON 
STONEIEX 


A liquid cement coating for stucco, con- 
crete and brick,—applied with a brush. 
Uniform in color results. Absolutely 
dampproof.. Weather resisting. Does 
not chip off, crack or peel like paint. 
Becomes an inseparable part of the wall, 
sealing all pores and filling hair cracks, 
giving an artistic flat finish as hard as flint. 








Walls and Ceilings Finished with ASEPTICOTE 
Woodwork and Mantel, Finished with SNO-WITE 


TRUS-CON 


ASEPTICOTE 


A flat, washable, durable, sanitary, dec- 
orative finish for interior walls. Perfectly 
aseptic and sanitary. Easily cleansed with 
soap and water. Most artistic in appear- 
ance. Manufactured in great variety of 
tints. Applied on interior surfaces of plas- 
ter,cement, brick, wood, burlap and metal. 


TRUS-CON SNO-WITE 
An enamel of the very highest quality for 
finishing interior surfaces of wood, metal, 
plaster and masonry. Produces a finish 
with a delicacy of tone, softness, white- 
ness and luster that cannot be excelled. 


TRUS-CON 
INDUSTRIAL ENAMEL 
A gloss coating of whitest white, with 
powerful light-reflecting qualities, for 
treating factories, work-rooms, enclosed 
light shafts, etc. 


TRUS-CON FLOOR ENAMEL 


Produces a tough, elastic and reasonably 
durable finish on all cement floors, rend- 
ering them washable, stainproof, oilproof 
and dustless. 

Trus-Con Waterproofing Paste, integral 
waterproofing for concrete. 

Trus-Con Plaster Bond, a damp resisting 
paint for interior of exposed walls. 

Trus-Con Por-Seal, a transparent coating for 
dampproofing exterior masonry. 

Trus-Con Edelweiss, a durable artistic en- 
amel for exterior surfaces. 

Trus-Con Dairy Enamel, durable, sanitary 
enamel for dairies and creameries. 


Trus-Con Laboratory Enamel, to resist 
chemical gases in laboratories. 





last during the time that the airship is 
|pushed in or out of its shed. Starting 
‘a flight means simply to take aboard 
; passengers and ballast after the ship is 
lat a safe distance from the menacing 
walls of the shed, and instantly to re- 
lease all the hawsers. But entering the 
shed with a brisk wind blowing at right 
angles to its axis and to the rails is 
more difficult. In this case the ship is 
halted in the open over the track, point- 
ing into the wind. One of the front 
cables is fastened to the rollers nearer 
the shed on the windward rail. With 
this set of rollers as a fulcrum the ship 
is worked around by pulling at the rear 
end, steadying it along the sides, and 
simultaneously pulling the lee side down, 
until it becomes parallel to the rails. 
It is then a simple matter to fasten the 
remaining cables, unship passengers and 
ballast, and roll the ship as safely into 
the shed as though it were a train of 
railroad cars. 

It may be worth noticing that this de- 
vice is the same, though more primitive 
and still depending on the co-operation 
of a great number of men, as the one 
suggested in the Screntrric AMERICAN 
directly after the accident to the 
“Deutschland II.” 

Of equal importance to the docking of 
these big ships is their safe anchoring 
where there are no sheds. A safe anchor- 
age over unobstructed grounds, mostly 
parade grounds, has now been prepared 
near almost every German city. The 
holding device is a development of the 
method by which in the past severe 
squalls occasionally have been weathered. 
It is different in so far that the pivotal 
point around which the ship freely 
swings into the wind’s direction is now 
not on the ground but in the ship’s own 
frame. Even with the short single bow 
cable formerly used successfully, jerks 
which strained the frame and the cable 
were not entirely avoided in gusty winds. 
(Too much play for the bow in the acci- 
dent at Limburg snapped the long cable 
and freed the ship, 
damage the frame.) 

In place of one cable there are now 
four, giving greater safety. They are 
part of the ship, and may be seen hang- 
ing from the bow. They are fastened to 
a ring that pivots around a strong pin in 
the reinforced framework. To anchor 
the ship, they are made fast with their 
free ends to four heavy cubes of concrete, 
each 3% feet in diameter, sunk into the 
ground, and so arranged that the four 
cables evenly radiate toward them from 
their pivot on the bow. Thanks to its 
rigidity, the ship now turns around the 
apex of this pyramid of cables, as 
smoothly as a new weather vane around 
a steeple. Unshipping ballast at the bow 
makes this pyramid very rigid. 


Weather “Kiosks” at Home and 
Abroad 
(Concluded from page 477.) 
maximum and minimum thermometers 
set, etc., by an employee of the local 
Weather Bureau station. 

As a substitute for the ill-exposed and 
often ill-constructed drug-store thermom- 
eter the kiosk amply justifies its exist- 
ence in providing an accurate record of 
the conditions to which the urban pop- 
ulation is exposed. In hot weather the 
thermometers in the kiosk read many 
degrees higher than those of the regular 
Weather Bureau station. The following 
comparison of maximum readings dur- 
ing a summer hot spell at Washington 
is instructive: 














July, 1011. | “Yogene penn | Kiosk, 
Degrees Fahrenheit| Degrees Fahrenheit 
2 | 105.0 
3 991 | 1065 
4 | 96.7 105.0 
6 | 97.8 104.5 
6 98.3 105.5 
7 95.0 102.7 
Sa $42 | 93.5 





Trus-Con Bar-Ox, most advanced protective 
coating for iron and steel. 


Consult us at this time regard- 


ing and finishing problems. We 
can help you. Let us send you 
our literature. 


Trussed Concrete Steel Co. 





ing your present Waterproof- | 


| 5 hais 


When a brisk wind is blowing the dif- 
{ference between observatory and kiosk 
‘temperatures is less than shown by the 
above comparison. The propriety of ar- 
.tificially ventilating the kiosk—the plan 
{adopted in a type of kiosk used in Ger- 





402 Trussed Concrete Bldg., Detroit, Mich. i many, as described below—has been con- 


though it did not|*"4 





Why Nelson’s Is Known As 


The Perfect Encyclopaedia 


There Are Four Conclusive and Common Sense Reasons: 


1. It Old because our **J# Cannot ‘ow Ks 
subscribers are furnished with at least “It Cannot G' : nw Old *” 
500 pages of new information each year— 
semi-annually, in March and October— 
which brings them up to the minute on 
all important events. These pages are 
properly numbered, and by simply turn- 
inga nut in our loose-leaf binding you 
can remove the obsolete pages, and insert 
the new. Your Encyclopaedia will be 
just as much up to date twenty years 
from now asit is today. Ne other Ea- 

N possess this , as it is 





Reg. U.S. Pat. Office 
That Little Bar and Nut has solved th 
clopaedias 


2. Accuracy. There are three 
permanent editorial staffs maintained 
y Nelson's—one in the United States, 
one in Great Britain, and one in Can- 
ada—headed, as Editor in Chief, by 
John H. Finley, LL.,D., President of 
the College of the City of New York. 
These three great litorial Staffs 
have gathered about them a corps of contributors 
who stand supreme as authorities in their respect- 
ive subjects, and who, immediately any new infor- 
mation is available, forward a treatise to us to be 
included in our current supplementary pages. 
Nelson's is the only Encyclopaedia supporting more 
than one Editorial Staff. 


It has put all other Ency te 2 = 
Bound in 12 Pandsome Volumes 


educational and technical workers show this ser- 
vice to be invaluable, It is only our unremitting 
search for fresh matter to supply our new pages 
that makes it possible for us to offer you this great 
service without additional cost. 


4. Educational Features. In addition toe many 
special articles of the greatest instructive value, we 
have imported, especially for this Encyclopaedia, 
Models and Manikins which are wonderful in their 
detail and their simplicity. Such interesting sub 
jects as the Human Body. Automobile, Turbine, 
etc., are so presented that even a child can under- 
stand and be instructed by them. No other Refer 
ence Work possesses this important educational 
feature. 


. Minute Details A le. All subscribers 
are given an unlimited membership in Nelson's 
Research Bureau. This entitles you to question us 
on any subject of the moment in which you may be 
especially interested, with the assurance that you 
will promptly receive the latest information and 
references to works which treat of that subject in 


Perpetual 


N ed son *s Loose-Leaf 
Encyclopaedia 


And Research Bureau for Special Information 


Approved. adopted and used by U. S. Government ents and by Universities, Colleges, Libraric: 
| Boards throughout the country. Following are among the U. S. Departments and Colleges now 


Letters to us from the greatest 








using Nelson's: 


Navy Department Bureau of Corporations Bureau of Chemistry War Department 
Department of Justice National Museum Library Army Service School Weather Bureau 
Commerce and Labor University of Rochester Reclamation Service Knox College 
Department of State University of California Chief Signal Office Indian Bureau 
Cornell University University of Michigan Harvard University Etc., etc., ete. 
ate Rin oBoohet he Roary, pe Tan inde of yen Ton Dare of Geet gd 





State Departments 
70,000 subjects—treating over 1,000,000 topics—7,000 illustrations—500 maps. 


Each article in Nelson’s is clear, concise in treatment, and embodies the results of the very latest 
scholarship and research. For example, articles on the Death of Edward VII, and the Coronation of George 
V. of England; Flying Machines and Mono Railways; Dreadnoughts and Submarines; Trusts and Cost of 
Living; Tunnels; Turbines; Steel and Iron Construction; Christian Science and Psychotheraphy; Hook 
worm; Pellagra; Tuberculosis; Cancer; the 1910 Census in the United States, England, Germany; aise 

e Election of lero; The tion of Austin, Pa.; The War Between Turkey and Italy. 


We are constantly receiving inquiries asking us to make an allowance for old encyclo- 
Exchange peedias to apply as part payment on Nelson’s. We have therefore prepared a price 
list, stating the amount allowed. which will be mailed upon request. 


Write today for the FREE loose-leaf portfolio, containing Sample Pages, facsimile Certificate of Mem 
bership to Nelson's Bureau of Research for Special Information, facsimile endorsement letters from Scien 
tists and Educators, and full information about Nelson's Loose-Leaf Reference System. Our special intro- 
ductory price and easy payment terms interest all who appreciate a bargain. 


THOMAS NELSON & SONS, 2i'x: 381-385 Fourth Ave., New York 


Founded in Edinburgh 1798 OVER 100 YEARS IN BUSINESS Established in New York 1854 
Publishers of the American Standard Bible—Endorsed by Universities, Theological S and Colleges throughout America 


Magical Apparatus. 
= Grand Book Catalogue. Over 700 engravings 
%e, Parlor Tricks Catalogue, free. 


MARTINKA & ©O., Mfrs., 405 Sixth Ave., New York 
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Your PATENTS Is an investment that 
Inco orat and BUSINESS Ask any pays a dividend 365 
in ARIZONA stationer or days in every year. 


Laws the most liberal. Expensethe least. Hold meeungs. transact j ewe ] l er to Always ready to 


vusinessanywhere. Blanks, By-Laws and forms for making stock show you a se- write and 

full-paid for cash, property Or services, free. President Stoddard, l ti f never picts 

FORMER SECRETARY OF ARIZONA, tesicent agent for ection Oo} lee fenks 

many thousand companies. Reference: Any bank in Arizona. “SWAN SAFETY” ne 
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STODDARD micoaren Ate COMPANY, Box 8000 


HOENIX, ARIZONA Nibs or pen points made Price 2-0 and 
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to register reciprocating 
movements or revolu- 
tions. Cut full size, 
Booklet Free. 
VEEDER MFG. CO. 
18 Sargeant St., Hartford, Conn. 


Cyclometers, Odometers, 





A Water Supply 


solves many farm troubles, Have 
plenty of water without pumping 
expense or bother just install 
an automatic Rife Ram  Kasises 
water #0 ft. for each fout of fall 
no trouble or pumping expense 
Sat.sfaction guaranteed. Bouk- 
let, plans, estimate, Free, 


Rife Engine Co., 2533 Trinity Bdg., N.Y. 


RIFE 
RAM 


‘achometers, Uownters 
and Fine Castings. 
Represented in Great Britain by 

Manet & Co,, Losrrep, 6 City 
Koad, Finsbury Square, London, 
E. C.; France, by Manut & Co., 
Limrrep, 107 Avenue Parmentier, 
Paris; Germany, Austria-Hungary and Scandinavian Countries by 
Leow. Loews & Co., Hatten Stease 17-90, Berlin. 
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The Wonderful 


iniusrearon LANTERN 


ALCO RADIANT LIGET 


ONLY $36.( 


This new 1912 Model has many improvements and double brilliancy. Write for 
illustrated circular of this and Lanteras of alistyles and lights at bottom prices 
IF YOU OWN A LANTERN we should have your name to mai! to you our 





to rent. 
POST CARD MAGIC LANTERN reficcts image of postoart or eny 
other picture or object. Prices , $2.75, $12.50, $25.00, $60.00, express paid. 


BROWN & EARLE, Inc., 918 Chestnat St., Philadelphia, Pa., Lantern Dept. ¢ 
Engineering, Mi C, tical, Scientific, Photo, Lantern Slide Supplies 
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Here’s a 


Christmas suggestion that is new 


Also one that you will recognize at once as wonderfully pleasing and timely — 

Can you imagine a more acceptable gift for a man than a Carborundum Razor 
Strop or a Carborundum Razor Hone with its remarkable sharpening qualities ? 

Can you imagine a more appropriate gift for either man or woman than a 
Carborundum octagonal, stag-handled knife sharpener— 

Or for the sportsman, than a Carborundum sportsman’s stone in handsome 
pigskin case with strap at the back for fastening to the belt ? — 

Carborundum is the most remarkable sharpening agent the world has ever 


known 


It is intensely hard and sharp—practically crushed diamonds made into 


sharpening stones for every conceivable sharpening requirement from the honing 
of a razor to the sharpening of an axe. 


. Put up With Great Care in Handsome Holly 
Covered Boxes for the Christmas Season 


and on sale at hardware stores the country over—If your dealer doesn’t have 
them send direct— 


De 


No. 
Ne. 


No. 
No. 


Ne. 
Write 


»n't neglect this new and wonderfully appropriate Christmas offering. 
79-F Knife Sharpener, octagonal, solid stick of Carborundum, stag 


n in neat box, - - - - - 

78-F Kaile Sharpener as above with wooden handle, ° ° . : 
103-F Carborundum Razor Hone — very fine and efhcient in neat box, 1.00 
411-F Carborwadum razor strop heavy weight, genuine ted horse- 

hide, razor case handle, trimmed with brass open swivel hardware, 1.75 
131-F RoundCombination Stoneforsportsman in leather case~strapforbelt, 1.00 


today for Carborundum Book — Order Christmas packages early 


The Carborundum Co. 
Niagara 
Falls, 
N.Y. 


$1.00 
50 











|strument-makers, especially in Germany, 





If New York 


Should Burn? 


F New York should burn, like Balti- 
more or San Francisco, it would bring 
financial disaster on this entire conti- 
nent. New York today is considered by 
engineering and insurance authorities to 
be in fully as great danger of destruction 
by fire as were Baltimore and San Fran- 
cisco before their fires came. The story 
of the conflagration danger in New York 
which, considered as a whole, is grow- 
ing worse from year to year—is told in a 
carefully prepared article by Arthur E. 
McFarlane in the December Number of 


McCLURE’ 
MAGAZINE 


Edited by S.S. McClure 
Fifteen Cents A Copy 


Dollar 









The McClure Publica- 
tions, Inc. 
McClure Bldg., New York 





-and-a-Half A Year 








sidered. It is a question, however, 
whether the structure with this modifi- 
cation would answer so well the purpose 
for which it is intended; since the pop-| 
ulace, whose environment the kiosk in- 
struments are designed to gage, does not 
habitually carry an electric fan about 
the streets, nor even continually wield 
the palm-leaf in the busy round of daily 
occupations. On the other hand, neither 
is the populace inclosed in a cast-iron 
cage, and possibly finds itself more com- 
fortable in hot weather than would the 
kiosk thermometers if they had human 
sensibilities; so that the question of arti- 
ficially ventilating these structures may 
be regarded as an open one. 

The meteorological kiosks of Europe, 
in contrast to those just described, are 
not maintained by the official meteoro- | 
logical services of the several countries. 
Some have been erected by instrument- | 
makers, as a means of displaying their | 
wares; others are installed at health- 
resorts, as an attraction to visitors; but 
the majority are mere sign-boards for | 
the display of miscellaneous advertise- | 
ments, which occupy most of the surface | 
space, the instruments being relegated 
to any odd corner that can be spared 
Their architecture varies according to 
the taste of the designer, without, as 4 
rule, any regard to the proper exposure 
of the apparatus. Some of these struc- 
tures, especially those erected by the 
municipalities, are most imposing—to 
look at. One built some twenty years 
ago by the city of Berlin cost 7,000 marks 
($1,666). In this structure the instru 
ments were installed behind glass in 
shallow unventilated panels, and in sum- 
mer all of them were exposed during 
part of the day to direct sunshine. The 
apparatus included a mercurial barome- 
ter hung at such an elevation that no 
one could read it without the aid of a| 
step-ladder. All the instruments were 
grossly neglected, and those that should 
have shown identical readings exhibited 
instead the most remarkable discrepan- 
cies. 

Latterly, 





however, certain foreign in- 


have turned their attention to the pro- 
duction of kiosks satisfying scientific as 
well as popular and artistic requirements. 
Probably the first German kiosks to be 
coustructed according to scientific prin- 
ciples were those erected in Berlin about 
1891 by the Urania Uhren- und Sféulen- 
Gesellschaft, and known as “Uraniasau- 
len.” (Fig. 4.) These were intended pri- 
marily for displaying advertisements, but 
contained well-constructed and _ well-ex- 
posed meteorological apparatus, ventilat- 
ed by a clockwork-driven fan, according 
to the principle of the Assmann aspira- 
tion-psychrometer. Unfortunately the 
Urania Company did not have a long 
career; the kiosks were bought by the 
municipality, and in most cases deprived 
of their instruments. In a few, however, 
the instruments are still kept in opera- 
tion. 

Excellent weather kiosks are now) 
manufactured in Germany, though one 
sees plenty of the opposite kind at the| 
“Kurorte” and other frequented places in 
that country. The type of kiosk con- 
structed by R. Fuess, of Steglitz, near 
Berlin, is shown in Fig. 3. This con- 
tains a barograph, hygrograph, and ther- 
mograph, the pens of which trace their 
records on a sheet of paper wound around 
a single revolving drum. The appara- 
tus is ventilated, according to the Ass- 
mann method, by a revolving fan, driven 
by electricity or water-power—usually 
the latter. Kiosks are also manufac- 
tured on a large scale by W. Lambrecht, 
of Gittingen (Fig. 1) and usually house 
some of his special instruments; such as 
the “polymeter” and the “weather-tele- 
graph.” The latter comprises a particu- 
lar form of hygrometer and an aneroid 
barometer, the dials of which stand side 
by side; while underneath is a series of 
diagrams which, it is claimed, enable one 
to forecast the weather from the indica- 
tions of the two instruments. 


| 


The Demand for Young Men in 
Electrical Engineering 
(Concluded from page 479.) 
nomic principles and a command of those 
processes of analytical reasoning which 

ean be obtained only by hard study. 
The graduate who adds judgment and 
gumption to the qualities derived by the 








study of the fundamental sciences and 
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“Inventors and Inventions” 


A NEW BOOK JUST PUBLISHED BY H. ROBINSON 
41 W, 33rd ST.. NEW YORK. INDISPENSABLE AND IN. 
TERESTING TO EVERY INVENTOR OR PROSPECTIVE 
INVENTOR. PROFUSELY ILLUSTRATED, CLOTH 
BOUND, $1.00. IT TREATS AUTHORITATIVELY Jn A 
CLEAR, POPULAR and ENTERTAINING STYLE THE 
FOLLOWING SUBJECTS:— 

How to Invent, Financing a New Invention. Marketing a 
New Invention. Advice to Inventors, The Glory of Invention, 
Pictures of Famous \nventors. Various Ways Employed to Cheat 
and Rob Inventors, Present Available Means of Protecting an 
Invention. Treatment the World accords to Them, and Other 
Important Subjects. » 








EVERY HOME LIBRARY SHOULD Have 





Stories of Useful Inventions 


By S. E. FORMAN, author of 
“A History of the United States,”’ etc. 


“e 


Sixteen ‘‘ true stories,’’ stories of human 
progress as shown in man’s making of 
the match, the stove, and other inven- 
tions which are most useful to man in 
his daily life, told to stir and hold the 
interest of the young reader. 


MANY PICTURES. 12me, 248 PAGES 
Price $1.00 net, postage 11 cents 


Published by THE CENTURY CO. New York 




















COMBINATION INDICATING AND RECORDING UNIT OF THE 
WM. H. BRISTOL ELECTRIC PYROMETERS 
for high temperatar-s with Recorder for installation in Superintendent's 
office. Write fer particulars, 


THE BRISTOL COMPANY Waterbury, Conn, 


This “Red Devil” Circular Glass 
Cutter No. 263 cuts perfect circles 
from 2 to 22" in window or plate 
glass. It’s the ONLY practical 
Circular hand glass cutter made 
it’s a Red Devil. Uf your dealer 
can't furnish it, we will send one 
prepaid for $1.25. 


Smith & Hemenway Co. 
New York, N. Y, 


Classified Advertisements 


Advertising in this column is 7) centsa ‘ne. No less 
than four nor more than !2 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance 























BUSINESS OPPORTUNITIES. 


WANTED PARTY to manufacture my multiple tube 
pneumatic tire for Automobiles and Bicycies, patented 
Oct. 17.1911. A money maker. For further particulars 
address, Dr. Robert B. Gray, Pt. Carbon, Pa. 


WANTED FOR EXPORT.—Red earth as used for 
metal cleaning preparations, also Fuller's earth as used 
for toilet preparations. Submit samples, prices and 
full particulars. F.O. B., N. Y.; Export, Box 773, N. Y. 


INVENTORS. —Send a copy of your patent to us and 
we will send you our contracts outlining our liberal 
manufacturing offer. For further particulars address, 
Atlantic Supply Co., Long Branch, N. J. 


BUSINESS OPPORTUNITY — Wanted a partner to 
help manufacture and sell a newly patented automobile 
accessory. First class seller. no competition, For further 
information address, T. F. Hutcbings, 112 W. 52d St. N.Y. 


GET BUSY—Learn the great Palmer system of mak- 
ing name plates, house numbers, signs, etc. Make $16.00 
4 wey Send for beautiful thirty-two page book — sixty- 
five illustrations. E. E. Palmer, Wooster, Ohio, 





FOR SALE. 


LOCAL REPRESENTATIVE WANTED.—Splendid 
income assured right man to act as our representative 
atter \earning our business thoroughly by mail. Former 
experience unnecessary. Al) we require is honesty, abil- 
ity, ambition and willingness to learn a lucrative bust- 
ness. No soliciting or traveling. This isan excepti 
opportunity for a man fn your section to get into a big 
paying business without capital and become inde 
ent for lire. Write at once for full particulars. Ad- 
dress E. R. Marden, Pres.. The National Confipenssive 
Real Estate Company, L 378 Marden Building, Washing- 
ton, D.C. 

OLD COINS. 

OLD COINS.— $7.75 paid for rare date 1858 XS 
$20 for a #4. eep all money dated before 1884 
send 10c. at once for New Illustrated Coin Value Book, 
4x7. It may mean Bas fortune. Clark & Co., Coin 
Dealers, Box 45, Le Roy, N. Y. 


PATENTS FOR SALE. 


FOR SALE.—Patent No. 999.48. New mechanism for 
clutches. Patent applied to pulleys, but not exclusis, 
cheapest; most positive wear adjusting clutch ™ 
Have working model. B. W. Bean, Lansdale, Pa. 


PATENT FOR SALE, No. 983,775, Fire Escapes. issued 
Feb. 7, 1911, for copy of same can be obtained from 
Victor J. Evans, patent office. For further particulars 
write C, W. Schumann, Newell, 8. Dak 


REAL ESTATE. 


TEXAS INVESTMENTS.—Buy farm orchard garden 
lands near Houston, the greatest and most prosperene 
city in the southwest, where values are going up a” 
time and fortunes made in real estate in short wh! 
Easy terms if desired. Single ron. pays_ for jand; 
several crops annually. Address C. Robertson, 
S01 Kiam Bidg., Houston, Tex. 





WANTED. 


WANTED.—One mechanical engineer at $2.50) pe 
annum. A competitive examination will be he 
comber 18, 1911, at the U. 8. Naval Acade ay Annapolis, 
Md., for filling the above position. For fu her informa 
tion address “Superintendent,” U.S. Naval Academy, 
Annapolis. Md. 
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“STAR” Ktscimess 
or rower LATHES | 


Suitable for fine acenrate work 
in the y shop, garago, 
teel r | machine shop. 










Se (Catalogne B 
SENECA FALLS MFG. CO. 
695 Water Street 





=_——a 
B-21 Seneca Falls, N. Y., U.S.A. 


CGEBASTIAN LATHES 


9 to 15 Inch Swing 
High Quality Low Prices Catalog Free 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 








swing. Arranged for 

Steam or Foot Power, 

Velocipede or Stand- 

up Treadle. 

W. F. & J. Barees Co. 
Establishe 

1999 Ruby Street 

Rockford, Ill. 


P8y USE GRINDSTONES 2 


if so we can sapply you. All sizes 
mounted and namounted, always 












keptinstock. Remember, we makea 
specialty f selecting stones fi yrall spee 
cial purposes. Send Jor catalogue “I 


The CLEVELAND STONEC 0. | 
6th Floor, Hickox Bldg., Cleveland, O. 





MODELS q HCA MODEL WORKS | 





¥ 


or & Model Work 


Circular and Advice Free 
Wm. Gardam & Son, 82-86 Park Place, N. Y. 


- 
WANTED Te manvfactire METAL 










Machinery. Expert work. Complete equipment. 
NATIONAL STAMPING & ELECTRIC WORKS 
Chicago, Ill 


Dept. 2, 412 So. Clinton Street, 


RUBBER "xec' Mane‘seturer 


PARKER, STEARNS & CO., 
288-290 Sheffield Ave., Brooklyn, N. Y. 





A Home-Made 100-Mile Wireless | 
Telegraph Outfit 4 Read Scicnitic Amer. 


can Save 1605 
for a thorough clear desc iiahen, by A. Fred’k Collins. 
Numerous adequate diagrams accompany tne text. Price 
10 cents by mail. Order from your newsdealer or from 


MUNN & CO., Inc. 361 Broadway, New York 











“THESCHWERDTLE STAMP CO. 


Be STEEL STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 


Models & Experimental Work 


INVENTIONS DEVELOPED 
SPECIAL MACHINERY ... 


E.V. BAILLARD CO., 24 Frankfort St. N Y. 


Corliss Engines, Brewers 
and Bottiers’ Machinery 
' Ghe VILTER MFG. CO. 
899 Clinton Street, 











Milwaukee, Wis. 


qu BR (CATES ‘cr. 








ANYTHING SAneues j 


118-124 North Clinton se 


CHBEStVAaco RNS SSTEUSA 


Learn Watchmaking 


We tegeh it thoroughly in as mans months as it 
formeriy ®ok years. loes away with tedious appren- 
ticeship. Money earned while studying. Positious se- 
cured. Kasy terms, Send for catalog. 


8T. LOUIS WATCH MAKING SCHOOL, St. Louis, Mo, 


MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Fasterthan Klevators, and hoist 
irect from teams. Saves handling at lexs expense 
Manfd. by VOL NEY we MAson & co. Inc. 


*rovidenee, 





? is, :ireulars, books, newspaper. Press $5, Larger 

2 #1 Rotary #6 Sa ™ y. Big protit printing 

f thers. All easy, rules sen Write factory for 
press catalog, TYPE, cards, paper, & 





7 HE PRESS CO.. Meriden, Connecticut 








ELECTRIC M°72*S | 
Dynamos 
SPECIAL Grinders 
MACHINES Polishers 

ROTH ELECTRIC MOTORS 

198 Loomis Street, Chicago, Ills. 























CRUDE ASBESTOS 


SURE CT FROM MINES 

PREPAR R. H. MARTIN, 
ASBESTOS FIBRE! orrice.s1.paut suiLoiee 
lor Manutacturers use 220 B’ way, New York. 















experience in making Dies, Tools and Special | 


economics laid down in such a course has 
the assurance of being in demand as long 
las this country remains a great industria] 
nation. In these days, when the indus- 
trial needs of the land are growing so 
rapidly, the demand for electrical engi- 
| neering graduates who come from the 
| best planned and administered engineer- 
ling schools is very great, and, as long as 





tinues, the demand will continue to ab-| 


schools can supply. 


the ability to conceive, originate and di- 
rect extended industrial enterprises. To 
attain this ability requires many years 


From 9-in. to 13-in.' of mature experience, and an electrical 


engineering course that is expected to 
promote the highest welfare of its gradu- 
ates must be largely occupied with teach- 
ing the principles of science, i. e., the 
purport of known natural laws and their 
relations to each other. Young men with 
this sort of a training are not seasoned 
engineers, but they have the training 
which gives them great capacity for be- 
coming engineers and after sufficient ex- 
perience in actual practice of obtaining 
|the highest rank consonant with their in- 
dividual abilities. This great capacity 








_ | for becoming efficient engineers through 
, |the seasoning effect of experience, which 


engineering graduates possess, is a suf- 
ficient reason for their being in demand. 


| Such graduates have opportunities for 


professional usefulness in many branches 
of electrical engineering. 
In telephony the work is primarily one 


}of unending detail; but it may lead to 


broad and comprehensive’ executive 
duties in connection with one of the great 
servants of commerce, and the telephone 
service offers so many opportunities of 
benefiting the public that it has attracted 
a great many able men to its ranks. In 
electric railroading is found a rapidly 
growing branch of service that appeals to 
the imaginations of many. There are 
opportunities in it leading to executive 
duties in a branch of industry that com- 
poses the very backbone of commerce. 


| With the present tendency toward electri- 


fication of the great terminals and moun- 
tain divisions of trunk line steam rail- 
roads and even of their main stems, the 
graduate of an electrical engineering 
course who goes into railroading with the 
firm purpose of learning the best pro- 
cesses of handling traffic has possibilities 
of a great career before him. 

Similar attractions are found in elec- 
tric light and electric power transmis- 
sion, and attractions of other kinds and 
unending variety are found in the manu- 
facturing industries; but it should be re- 
membered that most of the men capable 
of deserving the highest positions within 
the sphere of electrical engineering prac- 
tice must expect to become either men 
of executive force or men who originate 
new projects or machines. In either of 
these vocations it will be found that far 
more than a trades education is needed 
and that the appropriate education must 
be, broadly speaking, the education of a 
gentleman, a man of the world, and a 
scientist. Such men find use for all of 
the scientific studies already named and 
also for the training in language, his- 
tory and political science which has now 
come to an honored place in the curri- 
cula of a few of our engineering schools 

There is also at the present time a 
considerable call for competent teachers 
in electrical engineering courses, and the 
work of research in regard to electric 
and magnetic phenomena is growing 
rapidly and is calling for workers. 

When the field of electrical engineering 
is examined in this manner, and the ex- 
perience of the able young men who are 
now graduating year- by year from the 
electrical engineering schools is com- 
pared, there can be no other conclusion 
reached than that electrical engineering 
as a profession offers opportunities for 
those who have industry and a taste for 
science and business which are not ex- 
celled in any profession or branch of 
business. Experience shows that there 
are opportunities in electrical engineering 
for all well trained young men who 
possess good sense and _ industrious 
habits, and particularly for those who 
have the ambition, capacity and industry 
to digest a course at one of those few 





deavor. 


the industrial growth of the nation con-| 


sorb all well trained young men that the) 


| 


} 


| 


An experienced engineer should have| 


schools which stand in the first rank of| 
scientific accomplishment and earnest en-| 
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His Excellency 
Prof. Dr. Von enery 
Director F a Medical ¢ 
Berlin Univerauty, writes 
“I have gladly and fre- 
quently prescr id 
in cases of delicate patients in 
my clinical as well as my pri- 
vate practice and am extreme- 
satished with the results.” 


Late King Edward’s 
Physician, Dr.Ernest Ott 


wriles: 


“L have been using Sanato- 
gen a nome ad ar in 
practice with excellent re- 
cube, These results have been 
ectebly spedia the mace 
when it was desir- 
att to build up the strength, 
to stimulate the bodily func- 
tions, and to improve | the cir- 
culation ood.” 


Prof. C. A. Ewald 
, Be rlin University, Doetor 
1@ causa ye. maaan 
M tical School, Baltimeor 


“Le can say that I have used 
Sanatogen in a great number 
of cases (that is, in those dis- 
turbances of metabolism 
which were mainly of a nerv- 
ous or neurasthenic origin), 
and have obtained excellent 
results." 

Prof. Thomas B. 

Stiliman, M.S., Ph.D. 
The well-known research chem- 
ist of Stevens’ Institute, writes 


* Physicians in Many 
Lands Advise—Sanatogen’”’ 


HEALTH has no nationality and science has no 
geographic boundaries. 


When 15,000 physicians (in Germany, England, America and 
elsewhere) endorse Sanatogen over their own signatures—when 
120 articles in leading medical journals of these countries extol the 
virtues of this remarkable food-tonic—there can be no exaggera- 
tion in calling Sanatogen an international scientific triumph. 
Wherever the movement of civilization is swiftest the toll on the 
nervous system is greatest—and no nation escapes the toll. The 
remarkable fact that Sanatogen is today the most popular interna- 
tional food-tonic shows first the need of it; second its splendid 
ability to meet that need. 

Sanatogen, the food-tonic, speaks in the universal language of the 
human system. To the cry of tired nerves it answers in a way the 
nerves understand—its elements are the very elements of human 
strength. Its pure albumen and sodium glycero-phosphate, scienti- 
fically combined, restore to nerves and cells and tissues the elemenis 
taken from them by the drain of overwork and worry. _ Its vitaliz- 
ing, nourishing, upbuilding action gladdens every fibre of the sys- 
tem, helps to give back to man his dominion over his body. 


Noted men of many nations join with the exponents of science in acknowledging 
the unique powers of Sanatogen—for it is by results that Sanatogen has earned 
its undoubted pre-eminence. 


Do you need upbuilding? If you do, you need Sanatogen. 
Sanatogen is sold by allieading druggists at $1.00, $1.90 and $3.60 


**The chemical union of the 
constituents of Sanatogen is a 
true one, representative of the 
highest skill in the formation 
of a product containing phos- 
phorus in the organic phos- 

te condition, and so com- 

ned that digestion and as- 
ee of spastonee » 
endered complete with 


pn ease. 





mation of vital interest to you. 


Write for a FREE copy of ‘‘ Our Nerves of Tomorrow ’ 


The work of a physician-author, written in an absorbingly inter- 
esting style, beautifully illustrated, and containing facts and iwfor- 
This book also contains evidence 
of the value of Sanatogen which is as remarkable as it is conclusive. 


Get Sanatogen from your druggist —if not obtainable from him, sent upon receipt of price. 


THE BAUER CHEMICAL COMPANY 


515 Everett Building 


Union Square 





New York 








JUST PUBLISHED 3 4 New and Authoritative Rook 
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Aviation is a predominant topic in the 
mind of the public, and is rapidly becom- 
ing one of the greatest goals of fmm 
ment of the essive engineering and 
me an in the many we that 

have already been written on aviation, 
this fascinating subject has been handled 
largely, either in a very “popular” and 
more or less incomplete manner, or in an 
atmosphere of mathematical theory that 
puzzles beginners, and is often of little 
value to aviators themselves. 

There is, consequently, a wide demand 
for a practic on the subject—a 
book treating of the theory only in its 
direct relation to actual aeroplane design 
and completely setting forth and discussing 
the prevailing practices in the construction 
and operation of these machines. “ Mo- 
noplanes and Biplanes” isa new and 
authoritative work that deals with the 
subject in precisely this manner, and is 
invaluable to anyone interested in avia- 
tion. 

Mr. Loening, who has come in intimate 
contact with many of the most noted avi- 
ators and constructors and who has made 
a profound study of the subject for years, 
is unusually well informed, and is widely 
recognized as an expert in this line. In 
a clear and definite style, and in a remark- 
ably thorough and well-arranged manner 
he has presented the subject of aviation. 
The scientific exactness of the valuable 
data and references, as well as the high 
character of the innumerable illustrations 





MONOPLANES 
and BIPLANES 


THEIR DESIGN, CONSTRUCTION & OPERATION 


The Application of Aerodynamic Theory, with 
a Complete Description and Compar- 
ison of the Notable Types 


By GROVER CLEVELAND LOENING, B.Sc., A.M. 


and diagrams, renders this work easily the 
best and the most useful, ated wn 
complete that has ever been contributed 
to the literature on aeroplanes. 


Following is a table of the contents: 


PART I. 
The Design of ene 


Chapter |. Introduction, Il. The R 
the Air and the Pressure a Normal Po neni 


Air. VI. The Center of Pressure on Flat and 
Curved Planes. VII. The Effect of lh of 
Curvature and Aspect Se upon the Lift and 
Drift of Curved deny = VIll. Numerical Example 
of the Design of Aeroplane. 

"PART Il. 


Detailed Descriptions of the 
Notable Aeroplanes. 
Gas, IX. Introduction. X. Im peteos 
T XL P Tee 





PART IIL 
Comparison of Types. 


Xi. Comgusioan of the Prominent Types. xu. 
Controlling Apparatus. XIV. Accidents. X 
The V arable Surface Aeroplane. Index. 





12mo. ( 6x84 inches) 340 Pages, 278 fm 
tions. A\ttractively Moone ts “lath cloth 
Price $2.50 net, stains 


An illustrated descriptive circular 
will be sent free on application. 








MUNN & COMPANY Inc. Publishers 
361 Broadway New York 











* 


y eae some yt ene weer 


x 











J 
: 
: 








SCIENTIFIC AMERICAN 


—$—S 


November 25, 191] 











—— es 














F YOUR FAMILY is worth the best 
you can give in house and food 
and clothes, is it not worth the best 
reading as well? And the best of 


reading — best for boy and girl, best for 
men, best for women—is contained 
pages of The Youth’s Companion. ::::::: 


in the 


All Remaining 1911 Issues Free. 





EVERY NEW SUBSCRIBER who at once cuts out and sends this 
slip (or mentions this paper) with $1.75 for the 52 issues of The 
Youth's Companion for 1912 will receive Free 


ALL THE ISSUES for the remaining weeks of 1911, including 
the Thanksgiving and Christmas Holiday Numbers; also Free 


THE COMPANION PICTURE CALENDAR for 1912, lithographed 


in 12 colors and gold—an extra copy being sent to every one 


HOW 


THE YOUTHS 
COMPANION 


for 1912 


EADING which with all its power to entertain 
is a power also to benefit. Here is a handful 
out of hundreds of Companion contributions for 1912: 


The Brotherhood of Boy Scouts Lieut.-Gen. Baden-Powell 
General Booth William T. Stead 
Humorous Incidents of the Gridiron Walter Camp 
When Jack Writes Home Frank T. Bullen 


The Exacting Daughter Harriet Prescott Spofford 
The Safety of the Ship William H. Rideing 
Axel Eriksson, the Great South African Hunter Sir Harry Johnston 


The Main Elements of Success 
President Maclaurin of the Mass. Inst. of Technology 


A Tribute to Dickens 
The Struggling Student in Scotland Sir James Crichton-Browne 


Student Ideals in Japan and America 
President Pritchett of the Carnegie Foundation 


Jerome K. Jerome 








10 GET 
THEM 


making a gift subscription. 
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THEN THE YOUTH’S COMPANION for the 52 weeks of 1912 
—all for $1.75. Your last chance to get The Youth’s Companion 
at this price. On January 1, 1912, it will be advanced to $2.00. 


Then there are the stories, nearly 300 of them—stories different 
from the common lot. Stories of pluck in adversity, coolness 
in peril. Stories of the sea and the waste places of the earth. 
Stories of life among the Indians. Stories of the Awakening 











THE YOUTH’S COMPANION, BOSTON, MASS. 


of character. Droll sketches of domestic trials and vicissitudes. 
You'll like them all. Send for our 1912 Annnouncement, free. 
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A History «. American People 


In Five Volumes 


By WOODROW WILSON 
Ph.D., Litt.D., LL.D. 


Former President of Princeton University 


\H E annals of historical diterature 
record no more brilliant and 








masterful piece of writing than 
Woodrow Wilson's epoch-making 
work in ive volumes—A History of the 
American Peopl: Governor Wilson 
has devoted the best years of his life 
to the preparation of this great work. 
It is monumental in character and 
scope, and represents the genius of the 
greatest historical writer of the present 
time. It is written in that delightful, 
flowing style which translates historical 
facts into the romance of a nation. 
In the matter of illustration every 
field of human activity has been 
earched, and hundreds of new por- 
traits, prints, maps in color, plans, and 
, . WOODROW WILSON 
pictures make the pictorial features mere - 
, alone t: i their wonderful story of the birth and growth of what is now the United States. 
SS The five large octavo volumes are printed on special paper and splendidly 
bound in dark-blue cloth with gold lettering. 
AY We will send you the entire set of five volumes, all charges prepaid, on 
\ ‘ ; 
serena SX receipt of $1.00, and enter your name as a subscriber for both Harper’s 
BROTHERS = Macazine and Harper’s Bazar for one year, at no additional cost to 
Franklin Square ‘ . ; 
= ton ‘ N yo If you do not like the books when they reach you, send them 
ans \, ack at our expense and we will return the $1.00. If you do 
me, ail charwes YY ke them send us $1.00 every month for eleven months. 
HISTORY eT AME \ 
LCAN PROPLE, } YY /: 5 Harper’s Weexty may be substituted for 
loth Bin YY : 
pproval, and : : Harper’s MAGAZINE. 
~~ 
1ARP \ I t perfect series of maps in color ever published, showing the 
$1.00 « aie A t orial growth, political changes, and general development of the 
“ih the wr . United States There ts a full-page portrait of every President 


from W gton te Roosevelt, facsim'‘le reproductions of rare 
© papers and governmental records, together 
lustrations by* Pyle, Remington, Fenn, 





XQ Chapman, Christy, and many other 
tddves A 0 pahaed & Brothers, N. Y. 








SCRIBNER’S MAGAZINE 
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The New Serial, THE TURNSTILE 
by A. E. W. MASON, author of "The Four Feathers," "The Broken Road," 


etc., began in the October number 





Robert Grant’s CONVICTIONS OF A GRANDFATHER 
The changed social, political, and living conditions are dwelt upon, the question of 
the accumulation and uses of great fortunes, the increased cost of living, divorce, 
woman suffrage—almost everything of vital and familiar interest 





PRICE COLLIER, whose "England and the English from an American Point 
of View" was a real literary sensation, will later in the year begin a series of papers 
GERMANS 


along similar lines upon GERMANY AND THE 





The Traces and Influences of France in the Settle- 
ment of America, by PRESIDENT FINLEY. The romantic and 
wonderful story of the settlement and growth in civilization and power of the great 
Middle West, the marvellous changes that have followed in the footsteps of the 
old French explorers—La Salle, Marquette, Joliet, and others 





SENATOR HENRY CABOT LODGE will be represented by a group of 
articles giving his REMINISCENCES OF EARLY DAYS 





THE WITCHING HILL STORIES 


by E. W. HORNUNG, creator of the incomparable Raffles, past master of the 
short story of mystery and adventure 
A most remarkable and fascinating series of experiences in a London suburb 





Early in 1912 will begin THE HEART OF THE HILLS, a new 
novel by JOHN FOX, Jr. 





Have You Seen the 
Beautiful Christmas Scribner? 























If you have not already sent your subscription, send it now and begin with October 
to secure the first chapters of Mr. Mason’s story. 

A PROSPECTUS for 1912 will be sent free upon application. 

Three Dollars a Year - Twenty-five Cents a Number 


CHARLES SCRIBNER’S SONS, NEW YORK 











